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It. 'tallatior.  Restoration  Program 
Pr.a«e  II  (Stage  1),  Beale  Arc,  CA 


I.  The  overall  objective  of  the  Pha«e  II  investigation  is  to  define  the 
magnitude,  extent,  dire-ticn,  and  rate  of  movement  of  identified 
'■ontamnar.t*  in  the  ground  water.  A  ®er ie*  of  staged  field  investigation® 
may  be  required  to  meet  this  objective.  The  contractor  shall  recommend  ary 
additional  i  r.ve't  i  gat  i  ors  required  beyond  tm®  ®tage  ir.'-luding  an  estimate 
of  costs. 


Tne  purpose  of  thi®  task  is  to  undertake  a  field  investigation  at 
AF5  CA:  (t)  to  determine  the  presence  or  absence  of  environmental 
contamination  witnin  the  specified  areas  of  investigation;  (2)  if 
contamination  exists,  to  determine  the  potential  for  migration  of  these 
contaminants  jn  the  various  environmental  media;  and  (3)  to  identify 
potential  environmental  consequences  and  health  risks  of  migrating 
pollutants  cased  on  applicable  local,  state  and/or  federal  standards.  * 


Beal 


e 


The  Phase  I  IBP  report  (mailed  under  separate  cover)  incorporates  the 
background  and  description  of  the  sites  for  this  task. 


n.  Tr.e  contractor  shall  be  required  to  pc-rfor.r.  the  following  general 
specifications  ir.  as®ociatior.  witn  tne  accompl  i  «n:.-.ent  of  tne  individual 
tasws  of  this  contract  unless  otnerwise  identified  in  the  task  specific 
t  ui.  r  k  i 


1.  Determine  the  aerial  extent  of  each  site  by  reviewing 
available  aerial  photos  of  the  base,  botn  historical  ar.o  the  most  recent 
hvrnronatr  and  infrared,  and  by  field  reconnaissance. 

2.  Inventory  all  wells  on  base  (active,  inactive,  abandoned)  and 
include  map  with  locations  in  an  appendix  of  report. 

3.  Permanently  mark  each  location  where  surface  water,  soil,  or 
sediment  samples  are  taken.  Record  and  document  the  location  on  a  project 
site  map. 


Wells  shall  be  completed  and  installed  a®  follows: 

a.  Monitor  all  well  drilling  and  exploratory  borehole 
operation®  with  a  photo-ion  zat  i  or.  meter  or  equivalent  organic  vapor 
detection  device  to  identify  potential  generation  of  hazardous  and/or  toxic 
materials.  Ir.  addition,  the  contractor  shall  monitor  drill  cuttings  for 
discoloration  and  odor.  During  drilling  operations,  if  soil  cuttings  are 
suspected  to  be  hazardou®,  the  contractor  shall  containerize  them  in  new, 
unused  drums  and  test  them  for  EP  Toxicity  ar.d  Igni  ti bil  i  ty .  The  results  of 
tne®e  test®  shall  be  included  in  boring  logs.  A  maximum  of  12  samples  shall 
be  collected  for  EP  Toxicity  and  Ignitibility  testing.  In  addition,  the 
contractor  shall  comply  with  all  applicable  EPA,  AFC3H,  DSHA,  State  and  any 
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otner  ager-rie*  regulat i  or.s/procedure*  concerning  safety  djring  drilling  and 
'ampling  and  analysis  procedures.  If  equirea,  a  safety  plan  'hall  be 
directly  filej  witn  tne  agencies. 

b.  Well  completion  shall  comply  with  U.S.  EPA  publication 
330/9-51-0G5,  NEIC  Manual  for  Ground-  Wat er /Sub«ur face  Investigation*  at 
Hazardous  Wa*te  Sites  and  State  of  California  requirements  for  monitoring 
weil  installation.  Only  screw  type  joints  shall  be  u*ed.  Glued  fitting* 
are  not  permitted. 

c.  The  exact  location  and  number  of  monitor  wells,  borings 

and  augerings  for  earn  site  shall  be  determined  in  the  field  by  the 
contractor  in  consultation  with  the  OEHL  project  manager.  The  approximate 
locations  and  recommended  number  and  depth  of  wells  (including  screening 
lengths),  borings  and  augermg*  for  sites  under  investigation  are  given  in 
the  site  specific  section  of  tne  task.  Monitor  wells  and  borings  at  all 
landfill  sites  shall  be  drilled  around  the  perimeter  and  outside  of  the 
landfill  areas.  f 

d.  Drill  all  wells  using  air-rotary  with  casing  drive  or 
equivilent  equipment.  Collect  soil  samples  for  strat igraphie  control 
purposes  at  5-foot  interval*  (ur.le**  otherwise  specified  in  *ite  specific 
worn.).  Include  pilot  tcrir.g  log  arc  well  ^ompletio:  *ummaries  m  the  final 
report,  (as  'pecified  ir.  Item  VI  below). 

e.  Total  footage  of  all  wells  in  tr..*  ta«k  «hall  not  exceed 
2600  linear  feet.  Drill  a  maximum  of  20  well*.  Maximum  depth  of  each  well 
snail  net  exceed  ’30  linear  feet.  After  identifying  the  saturated  zone,  a 
four-ir.ch,  20-foot  long,  stainless  steel  screen  shall  be  emplaced  below  the 
water  table  «urface  with  a  four-men,  10-foct  long,  *tamle«*  steel  rasir.g 
above  the  *ereen.  The  remainder  of  the  well  shall  o?  completed  with 
four-inch  diameter  low  carbon  «teel  casing,  using  tr.r-eaded  nonglued  fitting* 
from  the  stair, le*«  steel  casing  section  to  tne  land  surface.  Total 
screening  for  all  wells  in  this  tas*  shall  not  exceed  «C0  linear  feet.  The 
screen  shall  consist  of  four-inch  diameter,  stainle**  steel.  Cap  the  screen 
at  the  bottom.  All  connections  snail  be  flusn-joi.v  threaded. 

1)  Gravel  pack  the  annulus  of  tne  screened  zone  with 
wa«hed  and  bagged  rounded  sand  or  gravel  with  a  gram  «i  ze  distribution 
compatible  with  the  screen  and  formation.  Place  the  gravel  pack  from  the 
bottom  of  the  borenole  to  five  feet  above  the  tip  of  tne  well  screen. 
Granulated  or  pelletizec  bentonite  shall  be  tremiec  above  the  gravel  pack  to 
a  thickness  of  feet.  Insure  tne  bentonite  forms  a  complete  seal.  Pump 
grout  the  remainder  of  the  hole  to  land  surface  witn  a  grout  mixture  of  6:1 
Type  1  Portland  cement  ("9"  sack  mixture)  and  bentonite  powder. 

2)  Complete  each  well  with  a  cap  and  locking  hasp  and 
clearly  number  each  well  with  an  exterior  paint  or  metal  die  stamp.  If  the 
base  determines  the  well  is  ir.  ar.  area  which  needs  protection,  install  three 
tnree-ineh  diameter  steel  guard  post  radially  away  from  each  wellhead.  Each 
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guard  pc*t  snail  be  six  feet  i  r.  total  length.  Recess  the  guard  post  two 
feet  into  the  ground  ar.d  insure  they  are  removable.  Provide  a  looking 
mechanism  to  prevent  unauthorized  removal. 

i.  If  oa*e  official?  determine  the  well  stick-up  i*  a 
concern  in  an  area,  complete  the  well  flush  with  the  land  surface.  Cut  the 
well  <-asir.£  two  to  three  inches  below  land  «urface.  Complete  the  flusn  to 
ground  installation  by  cementing  a  cast-iron  locking  lid  and  valve  box 
as«embly  around  the  well.  Insure  tnat  free  drainage  is  maintained  within 
the  valve  box  to  prevent  infiltration  of  surface  water.  A  maximum  of  6 
well'  snail  be  '“or.si d<  -ed  for  flu«r.  land  surface  installation. 

f.  Following  completion  of  each  well,  the  well  shall  be 
developed  to  provide  maximum  yield  and  sand-free  condition*.  Development  of 
tr.e  wells  shall  be  a^ccmpl :  sneo  using  a  submersible  pump,  except,  where 
ir.sufficent  water  is  available  a  bailer  snail  be  used. 

g.  Determine  by  survey  the  elevations  of  all  newly  installed 
monitoring  wells  to  an  accuracy  of  +0.05  feet  with  respect  to  a  ba«e  bench 
ma.-K.  Horizontally  locate  all  wells  to  ar.  accuracy  of  or.e  foot.  Record  the 
po«itior,s  on  both  project  and  site  maps.  Bench  marks  used  must  have  been 
previously  established  from  and  are  traceable  to  a  USCSS/USGS  survey  marker. 

n.  !'ec'-*e  water  levels  at  all  monitoring  wells  as  feet 
below  the  ground  surface  or  below  tr.e  top  of  tne  ca«ir.g  elevation  to  tne 
neare*r  l.Ci  foot.  Record  elevation*  a*  mean  *ea  levels.  Measure  static 
water  levels  in  wells  using  an  electric  tape  prior  to  each  round  of  sampling 
,*4  ar.d  at  tr.e  time  of  well  development  after  the  water  level  ha*  stabilized.  A 
potent  metric  surface  map  «hall  oe  generated  each  time  static  water  levels 
a'e  collected. 


5.  Evaluate  available  techniques  for  well  abandonment  that  are 
applicable  to  the  type  of  monitoring  wells  and  geological  conditions  for 
Beale  AF6.  This  evaluation  shall  consider  that  these  wells  shall  be 
abandoned  at  some  future  date  after  the  study  objective*  have  been  met  and 
tnere  is  no  longer  a  need  for  the  wells.  Provide  recommendations  for 
candidate  »ethod(s)  or  technique(s)  to  apply,  including  relative  costs.  The 
actual  process  of  well  abandonment  is  not  a  part  of  this  study  or  Air  Force 
activities  at  this  time. 


6.  Drill  a  maximum  of  3S  shallow  exploratory  borings  using 
hcllow-stea  auger  or  equivalent  technique.  The  total  footage  of  the 
exploratory  borings  shall  not  exceed  620  linear  feet.  Each  exploratory 
boring  shall  not  exceed  15  linear  feet  unless  otherwise  specified  m  site 
specific  tasks.  Soil  samples  shall  be  collected  using  a  stainless  steel 
split-spoon  sampler  (ASTM  Method  D— 1 536 > .  Soil  samples  shall  be  collected 
at  5-foot  intervals,  (unless  otherwise  specified  in  site  spe  ific  task*), 
and  at  any  major  soil  interface.  Two  soil  samples  per  borehole  shall  be 
collected  for  chemical  analysis,  unless  otherwise  specified  in  site  specific 
tasK.  All  remaining  soil  samples  from  each  borehole  shall  be  archived 
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frc.  zer,  and  maintained  for  po**iole  future  analysis.  So )  i  «ar.ple*  *nali  be 
maintained  for  the  duration  of  the  contract  effort.  Upon  completion  of 
operation*  at  each  boring  6rout  the  borehole  from  bottom  of  the  hole  to  the 
land  *urfare  ir.  order  to  prevent  downnole  contamination. 

7.  Sampling  and  analysis  *hall  be  conducted  as  follow*: 

a.  All  water  samples  (ground  water)  shall  be  analyzed  on 
site  by  the  contractor  for  pH,  temperature  and  specific  conductance. 
Sampling,  maximum  holding  time  and  perservaticn  of  samples  snail  strictly 
comply  with  the  following  reference*:  Standard  Method*  for  t  ne 
Examination  of  Water  ar.d  Wast ewat er ,  15th  Ed.  ( 1 9o0 ) ,  p.  35-^2;  A3TM, 

Section  it  «’ater  and  Environmental  Technology;  Method*  for  Organic 
Chemical  Analysis  of  Municipal  and  Ir.du*trial  wastewater,  EPA  Manual 
63G/1i-7->-C20,  pp.  xm  to  xix  (1  979)*  All  chemical  analyses  (water  and 
soil)  *hall  meet  the  required  limits  of  detection  for  the  applicable  EPA 
method  identified  in  Attachment  2. 

b.  Purge  well*  prior  to  sampling.  Purging  shall  be  complete 
when  the  pH,  temperature,  specific  conductance,  color  and  the  odor  of  the  , 
discharge  are  noted  to  stabilize  and  at  least  three  well  volumes  have  been 
displaced.  Conduct  purging  operations  using  a  submersible  pump  and  all 
sampling  using  a  Teflon  bailer.  A*  the  first  step  of  ground  water  sampling 
operations  at  each  well,  collect  static  water  level  measurements  to  an 
ar*urary  of  C .  C  i  feet  with  re*pe^t  to  an  estaolisnea  'urveyed  merited  point 

or.  tr.e  well  ca*ir.g. 


c.  All  groundwater  and  *urfa<~e  ware-  *ample*  «nall  be 
collected  twice,  (ideally  once  in  the  wet  and  once  in  the  dry  season)  at  two 
different  synoptic  periods.  Soil  boring,  bottom  sediment  and  hand  auger 
*ample*  snail  be  collected  for  analysis  only  once  (at  first  synoptic  period) 

d.  Locations  where  «urface  water  or  *ediner.t  *ampie*  are 
ta-ter.,  or  where  soil  exploratory  boring*  are  drilled  shall  be  marked  with  a 
permanent  marwer,  and  the  location  marked  or.  a  prcje-t  cap  of  the  site. 

e.  Field  data  collected  for  each  site  shall  be  plotted  and 
mapped.  The  nature,  magnitude,  and  potential  for  cc.-tamir.art  flow  within, 
each  zone  to  receiving  stream*  and  groundwaters  sha..  be  estimated.  Upon 
completion  of  the  sampling  and  analysis,  the  data  «:;all  be  tabulated  in  tne 
next  R&D  Status  Report  as  specified  in  Item  VI  belc«.  All  raw- data  snail 
remain  in  the  lab  for  one  year,  and  will  be  provided  to  USAF  upon  request. 

f.  All  ground  water  samples  shall  be  «plit  in  the  field. 

One  *et  of  *amples  snail  be  analyzed  by  the  contractor  ar.d  the  other  set  of 
samples  shall  be  delivered  immediately,  (the  same  collection  day),  to  the 
field  government  point  of  contact  (POC).  The  field  POC  will  select  105  of 
the  split  samples  for  subsequent  snipment  and  analysis  and  deliver  them  to 
the  contractor  witnir.  2«  hours  of  receipt.  The  contractor  shall  supply  all 
packing  and  shipping  materials  for  the  field  POC's  use  in  packaging  the 
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« p  1 1 1  «ample«.  The  <*on  t  raptor  *r,aH  accept  fro-  the  field  PDC  the  packaged 
samples  f or  immediate  sr.ipment  (within  2«  hours)  for  analysis  through 
overngr.t  delivery  to: 

Uonr  JtHL/On 

Bldg  1U0 

Brocks  AFB  TX  76235-5501 

The  samples  sent  to  the  USAF  QEHL/SA  shall  be  accompanied  by 
tne  following  information : 


(1)  Purpose  of  sample  (analyte) 

(2)  Installation  name  (base) 

(o)  Sample  number  (or,  containers) 

(U)  Source/location  of  sample 
(5)  Contract  Task  Numbers  and  Title  of  Project 
(5)  Method  of  collection  (bailer,  suction  pump, 
air-lift  pump  etc.) 

(7)  Volumes  removed  before  sample  taken 
(£)  Special  Conditions  (use  of  surrogate  standard, 
special  nonstandard  preservations,  etc.) 

(9)  Preservatives  used 
(1C)  Cate  and  time  of  sampling 
(11)  Canpl er ' s  name 

Forward  this  information  with  each  sample  by  properly 
completing  an  AF  Form  2752  (copy  of  form  and  instruction  or.  proper 
Completion  mailed  under  separate  cover).  In  addition,  <*opies  of  field  logs 
documenting  sample  collection  should  accompany  the  samples. 

Maintain  cham-cf-cu'tody  records  for  all  samples,  field 
blanks,  and  quality  control  duplicates. 

g.  Secona-eol  umr.  confirmation  shall  be  required  when 
detection  limits  exceed  values  identified  in  Attachment  2,  for  EPA  Methods 
6 C i ,  6 C2,  60S,  8Q1G,  6020  and  Standard  Methods  509A  and  5093.  Conduct 
secord-cclumr.  confirmation  on  a  maximum  of  50»  of  the  samples  collected  for 
these  analyses. 


h.  Include  second  column  confirmation  results  in  the  report. 
These  shall  include  what  columns  were  used,  conditions,  and  the  two 
different  retention  times  for  major  components. 

i.  Analyze  ar,  additional  105  of  all  samples,  for  eacn 
parameter  identified,  for  field  quality  control  purposes,  a?  indicated  in 
Attachment  i.  Include  all  quality  control  procedures  and  data  in  final 
reports . 


j.  Summarize  sampling  methods  used, 
holding  times  in  a  table  included  in  the  Appendix. 
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detection  levels, 
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k.  Internal  quality  control  procedure'  an  j  data  (lad  di  a.-.K'  , 
lao  spike*,  and  lab  duplicates)  as  well  as  field  quality  control  data  snail 
be  included  in  the  draft  finals  report'. 

c.  Decontamination  Procedures: 

a.  All  'amplir.g  equipment,  including  components  of  sampling 
interface,  shall  be  decontaminated  prior  to  use  between  samples,  and  between 
sampling  locations  to  avoid  cro's-contamination.  Sampling  equipment  and 
interface  shall  be  thoroughly  washed  with  a  1 abcratory-gr ade  detergent 
followed  by  '-lean  water,  'divert  (methanol)  and  distilled  water  rir.'es. 
Sufficient  time  shall  be  allowed  for  tne  solvent  to  evaporate  and  for  the 
equipment  to  dry  completely.  The  monofilament  line  or  steel  wire  used  to 
lower  bailers  into  tne  well  shall  be  dedicated  to  each  well  or  discarded 
after  each  use.  The  calibrated  water  level  indicator  for  measuring  well 
volume  and  fluid  elevation  must  be  decontaminated  before  use  in  each  well. 

b.  The  drilling  rig  ar.d  tools  shall  receive  thorough  initial 
cleaning  and  be  decontaminated  after  each  borehole.  As  a  minimum,  drill  bits 
shall  be  steam  cleaned  after  each  borehole  is  installed.  Drilling  shall 
proceed  from  the  "least"  to  the  "most"  contaminated  areas,  if  possible.  '. 

9.  Cor.du'-t  a  literature  «earch  to  complement  the  Phase  I  report 
(mailed  under  separate  cover)  for  local  hydrogeclcgic  ccnditi  or  s .  Data 
generated  in  tr.i'  literature  «earrh  'hall  c- -p) erne- t  Pr.a'e  I  Peport  data 
suer,  tr.at  tne  following  list  will  be  complete.  7r.:«  list  of  data  'hall  be 
utilized  by  tne  contractor  to  pinpoint  well  io'-at :  or.s ,  sampling  points,  etc. 
In  addition,  tms  data  snail  be  included  in  Appendix  D  of  tne  Final  Report 
of  this  effort . 

a.  Topographic  data 

b.  Geologic  data 


(1 ) 

Structure 

(2) 

Strat i graphy 

(3) 

Lithology 

Hydrologic  data 

- 

(i) 

Location  of  existing  well 
springs  within  a  one-mile 
investigated 

',  observation  holes  ar.d 
radius  of  sites  to  be 

(2) 

Groundwater  table  and  piezometric  contours 

(3) 

Depth  to  water 
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(u )  Qual 1 1  y  of  wat  er 

(ol  Recharge,  di  charge  and  cor.tribut  j  ng  area' 

d.  Date  or.  existing  well',  observation  holes,  and  springs 
within  a  one-mile  radius  of  sites  to  be  investigated 


(1  ; 

Location,  depth,  diameter 

,  types  of  wells,  and  leg 

(. 

Static  and  pumping  water  level,  hydrographs,  yield 
specific  capacity,  quality  of  water 

(,. 

Present  ana  projected  groundwater  development  and 
use 

(^. 

Corrosion,  incrustation,  well  interference,  and 
similar  operation  and  mair.tenence  problems 

( 5 ) 

Location,  type,  geologic 
of  springs 

•etting,  and  hydrographs 

(t  , 

Obseratior.  well  networks 

c: 
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10.  All  well  drilling,  development,  purging,  and  «ar.iplmg  method* 
must  conform  to  State  and  other  applicable  regulatory  agencies  requirements. 
Include  in  the  Appendix  trie  names  of  all  approving  State  and  other 
regulatory  personnel  and  dates  that  they  accepted  drilling  techniques,  well 
development,  purging,  and  sampling  metnods. 

11.  Plot  and  map  field  data  for  each  site.  Estimate  the  nature  of 
contamination  and  the  magnitude  and  potential  for  contaminant  flow  within 
each  ®ite  to  receiving  stream*  and  ground  waters.  Upon  completion  of  the 
sampling  and  analysis,  tabulate  the  data  in  the  next  R&D  Status  Report  (Atch 
i,  Sequence  1  a*  'pe^ified  m  Item  VI). 

E.  The  following  are  the  site  «pecifie  task  to  be  accomplished  in  this 
contract  effort:  (Attachment  1  identifies  site  components  and  samples  to  be 
collected . ) 

1.  Site  1.  Discharge  Area  No.  1  (DA— 1 )  -  West  Drainage  Are 

a.  Install  one  ground  water  monitoring  well  according  to 
Section  I.  A.  u.  in  an  area  immediately  adjacent  to  the  site  in  a 
dcwngradient  (southwesterly)  cirection. 

b.  Collect  ground  water  samples  from  the  well  according  to 
Section  I.A.7.  Analyze  each  ground  water  sample  for  the  analytes 
indicated  m  Tael e  i  under  DA-i. 

c.  Collect  one  surface  water,  bottom  «edimer,t  and  two-foot 
hand  auger  core  sample  from  four  locations  along  t  re  ur.namea  creek  into 
wilier  DA-i  discharges.  Ta*e  tnree  set*  of  'ample*  downstream  of  the 

oi 1-boom  installed  by  Dase  personnel  and  one  set  within  the  oil-boom  to 
e'taolish  a  "worst  case"  scenario.  Cr.e  sampling  point  shall  be  located 
where  the  unnamed  cneeK  crosses  the  base  boundary.  The  samples  snail  be 
analyzed  for  tne  parameters  listed  in  Table  i  under  DA-1. 

d.  Also,  collect  one  groundwater  sample  from  each  of  the 
nine  Base  Production  Wells  according  to  Section  A. 7.  Analyze  each 
groundwater  sample  for  the  analytes  listed  in  Table  1  under  DA-1. 

2.  Site  2.  Injection  Well  No.  2,  (INJ-I). 

a.  Install  one  groundwater  monitoring  well  according  to 
Section  I.A.u.  Determine  tne  exact  location  in  the  field,  but  generally 
locate  the  well  in  a  downgraaient  direction  between  injection  wells  1  and  2. 

b.  Collect  groundwater  samples  from  the  new  and  existing 
monitoring  well.  Collect  samples  according  to  Section  I. A. 7.,  and  analyze 
for  parameters  listed  in  Table  1  under  INJ  -  2. 

c.  Drill  four  exploratory  soil  borings  according  to  Section 
I. A. 6.  Place  one  boring  dcwngradient  and  in  close  proximity  to  each  of  the 
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three  injection  wells.  Locate  c-r.e  boring  upgradier.t  from  the  injection 
wells  to  establish  bacKgrour.d  conditions.  The  exact  location  of  the  borings 
'nail  be  determined  in  tne  field. 


d.  Se^e-t  t  of  the  four  soil  samples  collected  in  earh 
exploratory  boring  for  a  maximum  of  eight  soil  samples,  ar.d  analyze  the 
sample'  for  the  paraameters  listed  in  Tab'e  i  under  INJ  -  2. 


e.  Selrct  a  maximum  of  3  soil  samples  from  the  sampling 
intervals  at  ground-aim  interfaces  collected  in  the  process  of  well 
installation,  and  anal-oe  tne  samples  for  the  parameters  listed  in  Table  1 
ur.aer  INJ  -  2. 

f.  Collect  or.e  groundwater  sample  from  the  four  exi'tir.g 
monitoring  wells  ground  the  photowaste  sludge  ponds  according  to  Section 
I. A. 7.  Analyze  each  g-ound  water  sample  for  parameters  listed  in  Table  i 
unaer  INJ  -  1. 

3.  Site  j.  Fire  Protection  Training  Areas  No.  1  and  2  (FPTA  1  &  2) 

a.  Install  five  ground  water  monitoring  wells  according  to 
Section  I.A.tJ.  Determine  the  exact  location  in  the  field,  but  the  wells 
shall  encircle  the  area  of  FDTA  1  &  2. 


b.  Col.ect  groundwater  'ample'  from  earn  well  according  to 
Section  I.A.7.  Analyze  each  ground  water  sample  for  the  analytes  li'tec  ir. 
Table  1  under  FPTA  i  A  2. 

c.  Dr i 1 1  eight  exploratory  soil  borings  according  to  Section 
I. A. 5.  Place  tnree  borings  witnin  each  fire  training  area,  to  determine  the 
vertical  extent  of  soil  contamination.  Locate  one  boring  upgradient  from 
fire  training  area  to  e'tablisn  background  conditions  and  one  dowr.gradient 
of  underground  'torage  tanks.  The  exact  location  of  tne  borings  'hall  be 
determined  in  the  field. 

d.  Select  three  of  the  four  soil  samples  collected  in  each 
exploratory  boring  for  a  maximum  of  2^  soil  samples  from  the  borings  and 
analyze  them  for  the  parameter?  listed  in  Table  i  under  FPTA  1  &  2. 

e.  Collect  two  bottom  sediment  samples  from  the  overflow 
por.d  ar.d  analyze  them  for  the  parameters  listed  in  Table  1  under  FPTA  1  A  2. 

f.  Collect  two  2-foot  core  samples  with  a  hand  auger  within 
tne  overflow  collection  pit,  ar.d  three  core  sample'  from  downstream  location' 
within  the  drainage  ditch  receiving  drainage  from  overflew  collection  pit. 

Tne  core  samples  shall  be  subdivided  into  zero-one  and  one-two  foot 
intervals  for  a  total  of  ten  core  samples.  The  ten  core  sample  shall  be 
analyzed  for  parameters  listed  in  Table  i  under  FPTA  t  A  2. 
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t.  Dite  u.  :i''-f.ar6e  A*ea  Sc..  2  (DA-2)  -  Buttery  Snap  Dry  Wei: 

a.  Install  ore  ground  water  men  tor ir.g  well  according  to 
Section  I.A.t.  Determine  the  exact  location  in  tne  field,  but  generally 
pi  are  the  well  in  a  dowr.gr  ad  i  ent  direction  from  the  site. 

b.  Collect  groundwater  samples  from  the  well  according  to 
Section  I.A.7.  Analyze  each  groundwater  sample  for  the  analytes  listed  in 
Table  i. 


c.  Soil  'anples  snail  be  i-ollected  in  the  well  installation 
at  the  15,  20,  25  ar.d  3C  foot  intervals,  and  analyzed  for  the  parameters 
listed  in  Table  1  under  DA -2. 


d.  Drill  cr.e  exploratory  soil  boring  to  30  linear  feet 
according  to  Section  l.A.6.  Determine  the  exact  location  in  the  field,  but 
generally  place  the  boring  in  an  upgradier.t  direction  from  ary  well. 

e.  Soil  samples  collected  in  the  exploratory  boring  at  15, 
20,  25  and  .jO  foot  intervals  shall  be  analyzed  for  the  parameters  listed 
in  table  1  under  DA-2. 


5.  Site  5.  Discharge  Area  No.  3  (DA-3)  -  SF-71  Snelter 

a.  Install  one  groundwater  monitoring  well  according  to 
Section  I. A. a.  Determine  the  exa<-t  location  1  r.  t r.r  field,  but  generally 
place  tne  well  in  a  oow.ngradi  ent  direction  from  the  'ite. 

b.  Collect  ground  water  samples  from  the  well  according  to 
Section  I. A. 7.  Analyze  each  ground  water  sample  for  tne  analytes  listed  in 
Table  1  under  DA-3. 

c.  Drill  six  exploratory  soil  boring'  according  to  Section 
I.A.fc.  Place  five  borings  at  locutions  ir.  the  pad  runoff  area.  Locate  one 
boring  upgradier.t  from  the  pad  runoff  area  to  establish  background 
conditions.  The  exact  locations  of  the  borings  shall  be  determined  ir.  the 
field . 


d.  Monitor  boring  operations  with  =  photo-iom  zat  i  or.  meter 
or  equivalent  organic  vapor  dector  to  identify  potential  generation  of 
vapors  or  gases.  Visually  inspect  soil  cutting  for  discoloration  and  note 
the  pre'er.ce  of  any  odor  ir.  soil.  Results  shall  be  documented  ir.  boring 
logs. 


e.  Select  three  samples  from  each  exploratory  boring  for 
total  of  18  soil  samples  and  analyze  them  for  the  parameters  listed  in  Table 
1  under  DA-3. 
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Landfill  No.  2  (LF-2) 


6.  Site  6. 

a.  lr.«tal]  four  groundwater  monitoring  we]]s  according 

t.  Section  I. A. 4.  Dete-mir.e*  the  exa^t  location  in  the  field,  but  generally 
place  one  monitoring  wvll  upgradient  of  the  site,  one  monitoring  well 
between  LF-2  and  LF-3.  and  two  monitoring  well*  downgradient  of  the  *ite. 

The  upgradient  well  "hall  be  located  such  that  it  shall  serve  to  provide 
bacKgrour.d  conditions  for  both  LF-2  and  LF-3. 

b.  Collect  6roundwater  samples  from  each  well  according  to 
Section  I. A. 7.  Analyze  ea^n  groundwater  «ample  for  the  analyte*  listed  in 
Table  1  under  LF-2. 

7.  Site  7.  2:*’-narge  Area  No.  u  (DA-M  -  Biological  Production  Site 

a.  Obtain  one-foot  hand  auger  core  samples  at  16  location* 
within  the  fields  usee  for  disposal  of  incinerated  wheat  rust  material,  use 
the  16  core  sample*  to  create  four  composite  samples.  Exact  location  of 
core  sample*  shall  be  determined  in  the  field. 

b.  Aanlyze  the  four  composite  soil  samples  for  the 
parameter*  listed  in  Table  1  under  DA-4. 

t.  Site  t.  Lis^harge  Area  No.  C DA— C )  -  J  —5 7  —  Test  Cell 

a.  Install  one  groundwater  monitoring  well  according  to 
Section  I. A. 4.  Determine  the  exact  location  ir.  the  field,  but  generally 
place  the  well  ir.  a  aowr.gradient  direction  from  the  site. 

b.  Collect  groundwater  samples  from  the  well  according  to 
Se'-tior.  I. A. 7.  Analyze  each  groundwater  sample  for  the  analytes  listed  in 
Table  1  under  DA -6. 


c.  Collect  one  two-foot  hand  auger  core  at  three  downstream 
locations  receiving  drainage  from  the  site  between  the  site  and  Reed’s 
CreeK.  These  cores  shall  be  subdivided  into  one-foot  segments  for  a  total 
of  six  core  segments  (zero-one  and  one-twc  feet)  and  analyzed  for  the 
parameters  listed  in  Table  1  under  DA-6. 

9.  Site  9.  Discharge  Area  No.  9  (DA-9)  -  Entomology  Bldg  2560 

a.  Drill  three  exploratory  soil  borings  according  to  Section 
I.  A.  6.  Place  two  borings  within  tne  gravel  pad  and  overflow  area  and  locate 
one  boring  upgradient  from  the  gravel  pad  and  overflow  area  to  establi*h 
background  conditions.  The  exact  locations  of  the  borings  shall  be 
determined  in  the  field. 

b.  Select  six  soil  samples  from  the  borings  and  analyze  them 
for  the  parameters  listed  in  Table  1  under  DA-9. 
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1C.  Site  10.  Discharge  Area  No.  5  (DA-5)  -  J-53  Te«t  Cell 

a.  Install  one  groundwater  monitoring  well  amending  to 
Settlor.  I.A.t.  Determine  the  exact  locatior.  m  the  field,  but  generally 
place  the  well  in  a  dowr.gr  ad  ient  direction  from  the  *>ote. 

b.  Collect  groundwater  samples  from  the  well  according  to 
Section  I. A. 7.  Analyze  each  groundwater  sample  for  the  annalyte  listed  in 
Table  1  under  DA -5. 

c.  Collect  four  two-foot  hand  auger  core  *amples  one  each  at 
three  downstream  locations  within  the  ditch  receiveing  drainage  from  the 
site  and  or.e  upstream  location  to  establish  background  conditions  in  the 
ditcn.  Tnese  cores  snail  be  subdivided  into  or.e-foot  segments  and  analyzed 
for  the  parameters  listed  in  Table  1  under  DA-5. 

11.  Site  11.  Discharge  Area  No.  7  (DA-7)  -  AGE  Maintenance 

a.  Install  one  ground  water  mr.itoring  well  according  to 
Section  I.A.u.  Determine  the  exact  location  in  the  field,  but  generally  ' 
place  the  well  in  a  dcwr.gradier.t  direcitcr.  from  the  site. 

b.  Collect  groundwater  samples  from  the  well  according  to 
Section  I. A. 7.  Analyze  eacr,  groundwater  sample  for  the  parameter*  li*red  in 
Taole  1  ur.oe-  DA-7. 

c.  Drill  four  exploratory  *cil  bor;.-g*  ao-ordiong  tc  Section 
I. A. 6.  Place  three  borings  in  the  gravel  pad  area  receiving  washdown  water 
from  tne  AGE  maintenance  shops  and  locate  one  upgradient  boring  from  the 
gravel  bed  and  area  receiving  wash  down  water  to  establish  background 
conditions.  Exact  locations  of  the  boring  shall  be  determined  in  the  field. 

d.  Select  two  soil  samples  from  eacr.  exploratory  boring  for 
a  total  or  total  of  eight  samples  and  analyze  them  for  the  parameters  listed 
m  Taole  1  ur.dewr  DA-7. 

e.  Collect  one  two-foot  hand  auger  '„re  sample  at  four 
locations  within  the  drainage  ditch  receiving  drainage  from  the  AGEW 
Maintenance  Shops.  These  cores  shall  be  subdivided  into  one  foot  segmants 
(zero-one  and  one-two  feet)  for  a  total  of  eignt  segments  and  analyzed  for 
tne  parameters  listed  in  Table  i  under  DA-7. 

12.  Site  12.  Discharge  Area  No.  10  ( DA  - 1 C )  -  Entomology  Bld6  utio 

a.  Drill  three  exploratory  soil  borings  according  to  Section 
I.A.6.  Place  two  borings  within  the  gravel  pad  and  overflow  area  and  locate 
one  boring  upgradient  from  the  gravel  pad  and  overflew  area  to  establish 
background  conditions.  The  exact  locations  of  the  borings  shall  be 
determined  in  the  field. 
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b.  Select  two  «ojl  «ample*  frcr.  ea^h  exploratory  bcrar.g  for 
a  total  of  6  sample*  ar.d  analyze  tnem  for  the  parameters  lasted  3 r.  Table  1 
and  DA— 1C. 

13.  Sate  13.  Landfall  No.  1  (LF-i) 

a.  Perform  magnetometer  and  Ground  Penetratang  Radar  (GPP) 
survey*  an  trie  area  of  Landfall  No.  1  and  the  revered  tren^he*  a  mr.eda  at  el  y 
west  of  the  landfall  to  further  defane  the  site  and  locate  buraed  drums  for 
later  anvest a gat a ons  if  warranted.  Conduct  the  survey  as  a  wade  grad 
survey. 

b.  Ir.'tall  two  groundwater  mor.atoring  wells  according  to 
Sectaon  I.A.u.  Deterr,: : e  tr.e  exact  locataor.  ir.  tne  faeld,  but  generally 
pla'-e  the  wells  an  a  dow.-.grada  ent  da  rec  a  ton  from  the  «ite. 

c.  Collect  ground  water  samples  from  each  well  according  to 
Sectaon  I. A. 7.  Analyze  each  groundwater  sample  for  the  analyte*  specafaed 
an  Table  1  under  LF-1. 

d.  Collect  one  surface  water  and  bottom  «edamer.t  *ample 
from  three  locataons  adjacent  to  and  downstream  along  Hutchanson  Creek 
wr.acn  flows  next  to  tne  landfall,  ar.d  collect  one  the  same  «araple*  at  a 
locataor.  adjacent  to  but  upstream  cf  the  landfill.  Bottom  sediment  samples 
snail  be  collected  only  or.ee  for  a  total  of  four  samples,  ar.d  surface  water 
samples  shall  be  collected  twice  for  a  total  of  eaght  samples.  Analyze 
tr.e  «urfare  water  and  Do*tcm  sedamer.t  *amples  for  the  parameters  listed  an 
.able  1 . 


m.  Sate  it.  Transformer  Drainage  Area  (GA-3). 

Collect  one  two-foot  long  hand  auger  cere*  at  1°  locations 
wathir.  the  bermed  sate.  Davide  the  cores  into  one-foot  intervals  (zero-one 
ana  one-two  feet)  ar.d  analyze  one  soil  sample  per  interval  per  core  (total 
1 2)  for  the  parameters  lasted  an  Table  1  under  DA-3. 

15.  Sate  15.  landfall  No.  3  (LF-3) 

a.  Install  two  ground  water  monitoring  wells  according  to 
Sectaon  I.A.&.  Determine  the  exact  location  in  the  field,  but  generally 
place  the  wells  an  a  dewngradient  darectaor.  from  the  sate. 

b.  Collect  one  groundwater  samples  from  each  well  according 
to  Section  I. A. 7.  Analyze  eacn  groundwater  sample  for  the  analyte*  lasted 
an  Table  1  under  LF-3. 

16.  Sate  16.  EE3D  Dasposal  Area  (EtOD) 

Collect  three  surface  grab  soil  samples  from  the  scrap  metal 
dasposal  trench  and  three  surface  grab  soil  samples  from  the  current 
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ordinance  burr.  pit.  Create  or.e-  'oil  'ample  fr am  tr.e  tr.re?  grao 

•ample?  per  pit  for  a  total  of  two  composite  samples.  Analyze  eacr. 
Composite  'ample  for  the  analyte'  li'ted  ir.  Table  1  under  EEOD. 

l'i.  Site  17.  Se?t  Slough  (5S). 

a.  Drill  six  exploratory  soil  borings  according  to  Section 
I. A. 6.  Locate  five  borings  downgradient  but  in  close  proximity  to  existing 
trenches  tc  determine  if  leaehatir.g  is  occurring  and  locate  one  boring 
upgradier.t  from  the  trenches  to  establish  background  conditions.  The  exact 
location.'  of  tne  boring'  'hall  be  determined  in  the  field. 

b.  Monitor  boring  operation  with  a  photo-ioni zaticn  meter  or 
equivalent  organic  vapor  detector  to  identify  potential  generation  of  vapors 
or  gases.  Visually  inspect  soil  cuttings  for  di scloration.  Results  shall 
be  documented  on  boring  log'. 

c.  Collect  two  cr.e-fcot  long  hand  auger  soil  'ample  from 
three  trenches  in  Best  Slough  and  analyze  the  six  soil  samples  for  the 
parameters  listed  in  Table  1  under  BS. 

f 

d.  Select  two  soil  sample*  from  each  exploratory  boring  for 
a  total  of  12  samples  and  analyze  for  parameters  listed  in  Table  1  under  BS. 

e.  Collect  one  'urfa'-e  water  'ample  fro m  near  by  'tream  and 
analyze  for  the  parameters  listed  in  Table  1  under  55. 

1o.  Site  ib.  bulk  Fuel  Storage  Facility  (EF5F). 

a.  Drill  four  exploratory  soil  borings  according  to  Section 
I.A.6.,  with  following  exception,  the  boreholes  shall  be  drilled  to  a  depth 
cf  2C  feet  and  core  samples  collected  at  each  2.5  foot  interval.  Locate 
tnree  borings  downgradient  of  the  perimeter  fence  around  the  Bulk  Fuel 
Storage  Facility.  Locate  one  boring  upgradier.t  cf  the  facility  to  establish 
background  condition'. 


b.  Monitor  boring  operation  with  a  pnoto-icr.i  zatior.  meter  or 
equivalent  organic  vapor  detector  to  identify  potential  generation  cf  vaport 
or  gases.  Visually  inspect  soil  cuttings  for  discoloration  and  ncter  the 
presence  cf  any  fuel  odor  in  soil.  Results  shall  br  documented  in  the 
boring  logs. 


c.  Select  four  soil  samples  from  each  borehole  for  a  total 
of  16  soil  samples  and  analyze  for  parameter'  lisrec  in  Table  1  under  BF3F. 

C.  Well  ar.d  3orehcle  Cleanup 

Remove  all  clear,  well  and  borehole  drill  cuttings  to  municipal 
landfill  ar.d  clear  the  general  area  following  the  completion  of  each  well 
and  boring.  Only  those  drill  cutting*  suspected  a«  being  a  hazardous  waste 
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(oa*ed  or.  di  scolcrat  lor.,  odor,  or  o  rgar.ic  vapor  detection  inst  runer.t  )  «r.al  I 
be  properly  cont  ai  nen  zed  and  moved  to  location*  within  the  installation 
(d-rordir.e  to  lo'-al  '■ivil  engineering  office  requi cement s )  by  the  cor.t rar to- 
f or  eventual  government  disposal.  Tne  suspected  hazardous  wa*te  shall  be 
te«ted  by  the  contractor  for  EP  Toxicity  (metal?)  and  Igm  1 1  bi  1 1 1  y ,  an;  EPA 
Methoa  SC  1 C  and  &020.  The  contractor  is  not  responsible  for  ultimate 
disposal  of  the  hazardous  drill  cuttings.  Disposal  will  be  conducted  by 
base  personnel. 

D.  Technical  Field  Operations  Plan 

1.  Develop  a  detailed  field  operations  plan  (Atch  i  Sequence  7, 
as  specified  in  Item  VI  below)  based  upon  the  tecnnical  requi  remer.t  s 
specified  ir  this  ta*ri  description  for  the  proposed  work  effort.  Be 
explicit  with  regards  to  field  procedures.  Include,  but  do  not  limit  the 
plan  to,  field  decontamination  operation*,  sampling  protocol,  0A/3C  field 
procedures,  field  scnecule,  tec.  A  guideline  for  the  plan  is  provided  under 
a  separate  cover. 

E.  Health  and  Safety 

Comply  with  USAF,  OSHA,  EPA,  state  ar.d  local  health  and  safety 
regulations  regarding  the  proposed  work  effort.  Use  EPA  guidelines  for 
designating  the  approp-iate  levels  of  protection  at  study  sites.  Prepare  a 
written  Health  an;  Safety  Plan  for  the  prop-*?;  work  effort  ar.d  coordinate 
;t  directly  with  applicable  regulatory  agencies.  P-ovide  an  information 
copy  of  the  Health  ar.d  Safety  Plan  to  the  USAF  OEHL  prior  to  commencing 
"i  field  operations  (i.e.,  drilling  and  sampling). 

F.  Data  Review 

1.  Tabulate  field  and  analytical  laooratory  results,  including 
field  and  laboratory  parameters  and  GA/QC  data,  and  incorporate  them  into 
the  monthly  RAD  Statu?  Report*.  Forward  them  to  the  USAF  QEHL  for  review  a« 
soon  as  they  become  available  as  specified  in  Item  VI  below.  Field  and 
laboratory  parameters  shall  include  time  and  dates  for  sample  collection, 
extraction  ar.d  analysis. 

2.  Upon  completion  of  each  round  of  all  analyses,  tabulate  and 
incorporate  all  results  into  an  Informal  Technical  Information  Report  (Atch 
i,  Seq  2  as  specified  in  Item  VI  below)  and  forward  the  report  to  USAF  OEHL 
for  review. 

1.  Data/results,  ger.e.-arec  throughout  thi«  undertaking, 
indicating  a  possibility  of  health  risk  (for  example,  contaminated  drinking 
water  aquifer)  snail  be  reported  immediately  via  telephone  to  the  USAF  OEHL 
Program  Manager. 


F.  Reporting 


1.  A  draft  -epcrt  del  meut  ir.g  all  finding*  of  thi*  fie)j 
ir.ve«t  i  gat  ion  mail  be  prepare:  and  forwarded  to  the  JbAr  Ot'-iL  (a*  «pe^jfje: 
ir  Iter.  VI  below)  for  Ai-  For<~e  review  ar.d  '■or.ner.t .  This  report  «r.all 
induce  a  di«cu*«icn  of  the  regional /si te  specific  hydrogeology,  well  ar.d 
boring  log*,  data  from  water  level  surveys,  groundwater  •urfa'-e  and  gradient 
maps,  water  quality  and  soil  analysis  results,  available  geohydrolcgi c 
cross  section*,  and  laboratory  ar.d  field  quality  aseurar.ee/qual  1 1  y  control 
information.  The  report  shall  follow  tne  USAF  QEHl.  supplied  format  (mailed 
ur.cer  separate  cover).  Tne  format  i*  a.-,  integral  part  of  rr.i*  delivery 
order . 


2.  The  result*  section  of  the  report  snail  include  water  ar.d  «c;l 
analyses  results,  field  quality  control  sample  data,  internal  lau.ratory 
control  data  (lab  blanks,  laD  spikes,  and  lab  duplicates),  and  laboratory 
quality  assurance  procedures.  Provide  second  column  confirmation  result* 
and  include  which  ''clucn.s  were  used,  tne  conditions,  and  retention  time*. 
Summarize  the  specific  collection  tecnr.iques,  analytical  method,  holding 
time,  and  limit  cf  detection,  for  ea<-n  analyte  (Standard  Methods,  ErA,  etc.). 


j.  The  recommendation  section  shall  address  each  site  ar.d  list 
them  by  categories.  Category  I  shall  con*i«t  of  *ites  where  no  further 
action  (including  remedial  action)  i«  required.  Z -.r  a  for  these  site*  are 
r  or.*i  oereo  «uf f  i  c i ent  to  rule  -ut  *i  g"  i  f ) '  art  pur.:'  nealtn  _r  environment o. 
nazaro*.  Category  II  «ite«  are  tr>_«e  requiring  additional  moni  t  1  r.g  or 
w^rw  tc  quantify  or  fu'tr.er  a««e*«  tr.e  extent  of  ’■j-rer.t  on  future 
contamination.  Category  III  site*  are  site*  that  -ill  require  remedial 
action*  (ready  for  IP?  ?na*e  IV  action*).  Becommenaat l or.*  for  Category  III 
site*  shall  include  any  possible  influence  or.  sites  in  Categories  I  ar.a/cr 
II  due  to  tr.eir  connect i or.  to  the  same  r.yqrol ogival  «y«tem.  Any  dependency 
between  sites  m  cifferer.t  categories  snail  be  clearly  stated.  The 
contractor  *hall  include  a  li«t  of  candidate  remecial  action  alternative* 
including  long  Term  Monitoring  (LTM)  as  remedial  action  and  correspond i r.g 
rationale,  that,  a*  a  mi.-.imun,  should  be  considered  ir.  «eiecting  tne 
remedial  action  for  a  given  site.  Tne  list  shall  encompass  alternatives 
that  could  potentially  attain  applicable  er.v  ironme'  *  al  *t  ar.dard  *  or  criteria 
(«tate  action  levels).  For  contaminant*  that  do  r.-‘  have  standards,  the 
contractor  may  use  EPA  recommended  «afe  levels  for  nor—carc inoger. s  (Health 
Advisory  or  Suggesteg-No-Adverse-Response  levels)  and  target  levels  for 
carcinogens  (1  x  10“°  cancer  risk  level).  If  not  *pecifically  requested, 
comprehensive  cost  or  technical  analyses  of  alternatives  shall  not  be 
included.  However,  in  tho*e  situations  where  field  survey  data  indicate 
ianediate  corrective  action  is  necessary,  the  eor.t-actor  shall  present 
specific,  detailed  recommendations.  For  each  category  above,  the  contractor 
snail  summarize  the  results  of  field  data,  environmental  or  regulatory 
criteria,  or  other  pertinent  information  supporting  c0-r i u«j0r.«  and 
recommendat ions . 
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o.  For  tnc«<r  «ite*  ir.  reed  cf  additional  Pr.a«e  II  effort, 
identify  specific  req_ :  rement « ,  if  ar.y,  for  future  monitoring  needed  to 
determine  trie  r.abm  t  u;c ,  extent,  and  direction  of  Movement  of  detected 
<-ontar.ir.ants.  Identify  potential  environmental  consequence*  of  discovered 
contamination,  wr.ere  r o-.-wn.  Provide  estimate*  of  cc«t«  by  line  item*  for 
additional  investigations  beyond  this  *tage  along  with  estimates  of  time 
required  to  accomplish  the  investigation.  Furnish  the  cost  data  ir.  a 
separately  bound  appendix  to  the  final  report. 

5.  Include  :r.  an  appendix  tc  the  report  the  name*  of  all  lo^al 
ano/or  state  and  otner  regulatory  personnel  and  the  dates  they  approved  well 
drilling  technique*,  raterial*,  well  development,  purging,  and  sampling 
methods.  All  well  drilling,  development,  purging  and  sampling  must  conform 
to  State  and/or  other  -egulatory  agencies  requirements. 

G.  Meeting* 

Tne  contractor's  project  leader  shall  attend  three  meeting* 
to  take  place  at  time*  to  be  specified  by  the  USAF  OF HL.  The  meetings  snail 
take  place  at  Deale  Afo  for  a  duration  cf  one  day  each. 

II.  SITE  LOCATION  A..D  DATES: 

Beale  AFB  CA 

Date  to  be  estodlisr.ed 

III.  BASF  SUPPORT: 

A.  The  Base  Point  of  Contact  (POC)  *nal  1  receive  from  the  cor.tra<-tor 
tr.e  split  sample*  and  then  select  ICS  cf  them,  package  tnem,  and  then 
celiver  them  bark  to  the  <-or.trac tor  within  2 hour*  for  «ub*equer.t  overr.igr.t 
shipment  of  USAF  OEHL/SA  as  stated  in  paragraph  I.A.C. 

3.  base  personnel  shall  assign  the  disposal  point*  within  tne 
installation  of  all  hazardous  drill  cuttings  and  contaminated  groundwater. 


IV.  GOVERNMENT  FURNISHED  PROPERTY:  None 

V.  GOVERNMENT  POINTS  OF  CONTACT: 


MSgt  Wi 1 1  aim  Priest 
USAF  Hospital  beale/SSPi: 
Beale  AF3  CA  955C5 
(916)  63“-"72« 

AV  360-2635 


).  Capt  Robart  W.  Bauer  2. 

USAF  0EHL/T3S 
Brooks  AFB  TX  75235 
(5)2)  536-2)58/2)59 
AV  2^0-2)56/2) 55 


C-/7 


3. 


Colonel  For, ala  E.  Barrett 
HQ  SAC/SGPE 
Offutt  Ar5  Sc  6c'1 3 
(“02)  29u-u651 
AV  2 71-^651 


VI.  In  adcition  to  sequence  numbers  1,  5*  and  TO  in  Attachment  i  to  the 
contract,  which  are  applicable  tc  all  orders,  the  sequence  numbers  listed 
below  are  applicable  to  this  order.  Also  «howr.  are  data  applicable  to  tnic 


order . 

Sequence  No. 

Block  10 

Block  11 

Block  12 

Block  13 

Block  lu 

3  (1st  Found 

O/Time 

• 

• 

5 

of  analysis) 

3  (2nd  Found 

O/Ti  me 

•  ft 

•  • 

5 

of  analysis) 

a 

One/R 

86  Jun 

13 

86  Jun 

20 

87  Jan  31 

•  •• 

in 

Kthly 

> 

o 

to 

00 

04 

65  Nov 

08 

IIH 

2 

13 

Mt  n:  y 

S3  Nov 

04 

8  5  Nov 

1  - 

Hit 

2 

•  Upon  completion  of  1st  round  of  analysis 
••  Upon  completion  of  2nd  round  of  analysis  and  before  submission  of  1st 
draft  report 

•••  Two  draft  reports  (2b  copies  each)  will  be  required.  After 

incorporating  Air  Force  comments  concerning  t  r.e  first  draft  report,  tr.e 
contractor  snail  supply  the  USAr  OtHL  with  ore  copy  of  the  second  draft 
report.  Upon  acceptance  of  the  second  draft ,  the  USAr  OEHL  will  furnish 
a  distribution  list  for  the  remaining  2**  copies  0f  the  second  draft. 

The  contractor  shall  supply  50  copies  plus  tr.e  original  camera  ready 
copy  of  the  final  report. 

••••  Monthly  thereafter 


\ 
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in  l 


8  5 

i  -1 

mi 

Iii! 

|ai| 
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Hi 

lit  e 

Mi 

Mi 


At t a'-.'.-.e.-.t  1:  Li«t  of  Cite' 


Site  Ce'Ti  pr  i  cr.  < 


arc  or  per.  er.t 


Discnarge  Area  No.  1  (DA— i)  —  We't  Drainage  Area 

g'ound  wa‘er  (0.0 
Surface  water  (SW) 
bottom  sediment  (2S) 
hand  auger  (HA) 

Inject  i or.  Well  No.  2  (INJ-2) 

ground  water 
soil  boring  (SB) 

Fire  Protection  Training  Area?  No.  1  and  2  (FPTA )  1  &  2) 

ground  water 
®urface  water 
soil  boring 
bottom  sediment 
hand  auger 

Discharge  Area  No.  2  (DA-2)  -  Battery  Shop  Dry  Well 

ground  water 
?oil  borir.g 

Di  scr.arge  Area  No.  j  (DA-5)  -  52-7 *  Shelter 

ground  water 
5oil  borir.g 

Landfill  No.  2  (IF-2) 

ground  water 

Discharge  Area  No.  u  (DA-^O  -  Biological  Production  Site 
hand  auger 

Discharge  Area  No.  6  (DA-6)  -  J57  Te«t  Cell 

ground  water 
hand  auger 

Discharge  Area  No.  9  (DA-9)  -  Entomology  Bldg  2560 
soil  boring 
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01*0  (\j  r> 


Site  No. 


1C 


1 1 


12 


1- 


t 


15 


1 ; 


Attachment  1;  L 3  «=  r  of  Site* 

5:  re  De^ri  pt  i  nr, •  arc  Component* 

Discnarge  Area  No.  5  (DA-5)  -  J-53  Te«t  Cell 

ground  water 
nar.d  auger 

Discharge  Area  No.  7  (DA-7)  -  AGE  Mai  nt  ar.er.r  e 

ground  water 
•oil  boring 
nar.d  auge- 


/  of  Sarr.pl  e* 
(•) 


<L 

6 


2 

6 

6 


Discnarge  Area  No.  10  (DA-10)  -  Entomology  Bldg  UUQ 

soil  boring  6 

Landfill  No.  1  (LF-1 ) 

ground  water  ** 

surface  water  £ 

dot ton  sediment  u 


Transformer  Drainage  Area  (DA-3) 

hand  auger  12 

Landfill  No.  3  (LF-3) 

ground  water  u 

tEOD  Disposal  Area  (EEOD) 

surface  grab  (SG)  2 

Best  Slough  (BS) 

surface  water  2 

soil  boring  )2 

hand  auger  6 

Bulk  Fuel  Storage  Facility  (BFSF) 

soil  boring  '6 


•Numbers  below  include  2  rounds  of  sampling  on  groundwaters  and  surface  waters,  and  i 
round  of  sampling  on  soils,  bottom  sediments  and  hand  auger  *>ample«. 
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At  r  a'-n.T.er.t  2 


Analytical  Para, met  er°,  Parar.et  er « ,  Method*  ar.d 


Required  Dete^ticr 


Ur  j  t 


Paranet  er 


(ug/L  for  water  -  ug/g  for  soil) 
Method  Level  of  Detection _ 


Purgeable  Halo'-arbons 

EPA  601  &  602 

a 

and  Aromatic? 

fiologerated  and 

EPA  8010  i  3020 

b 

Aromatic  Volatile 

Organic* 

Oil  ar.d  Grease  (IS) 

EPA  "13.2 

100 

Extraction 

EPA  3550 

Petroleum  Hydro- 

EPA  U18. 1 

100 

carbons  (IR) 

Extract  i  or. 

FPA  3550 

Heavy  Metal? 

t 

c 

Primary  (7) 

Pestirioe?  ar.d 

St  d  503  A.s 

C 

.ieroiciae? 

PCs? 

EPA  605 

1.0 

Phenol 

EPA  H2C. 1 

1 

3a?e/Neutral ?  and 

EPA  625 

it 

Acid? 

General  Explosive 

USA  TH  AM  A 

Hi 

Scar. 

£ P  Toxicity  for 

«C  CFR,  Sub  C 

e 

Extraction  of  Metals 

261. 2« 

EP  Ignitability 

U0  CFR,  b  C 

261.21 

f 

aDet ect ion  limits  for  PurgeaDle  Organics  snail  be  a*  specified  for  the 
compounds  by  EPA  Method?  601-602.  Method:  Federal  Register,  Vol.  No. 

233.  PP  69^68-69^75.  This  method  should  be  strictly  followed  including 
these  items: 
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Iter.  1 .  *•  -  Tr.i  '  met  r.ua  i®  recommended  by  ErA  for  u*  y  only  by  experienced 

re*idue  anal  y«ts  or  under  the  c]c,*e  supervisor,  of  suer,  qualified 
per  so r. * . 

Iter  2.2  -  7ms  i*  mo*t  mportar.t.  If  i r.t  erference*  are  encountered ,  (a® 
ir.- early  pea/.?  such  as  vir.yl  chloride),  the  method  provides  a 
secondary  cr.'orr.atograpnic  column  that  will  be  helpful  ir, 
resolving  tr.e  compounds  of  interest  from  interferences.  This 
must  oe  dor.-  ir.  the  case  of  vmly  chloride  and  so  noted  in  the 
analysis  rer~rt. 

Iter.  3.o.  7 .  1  —7 .  J  -  Tr.c'e  'ecior.s  must  be  analyzed  within  the  recommended 
holding  time'. 

Iter.  3.3  -  All  samples  ru«t  be  analyzed  within  the  recommended  holding 
times.  This  must  be  followed  without  exception. 


If  analytes  analyses  exceed  the  detection  limit®  identified  below,  second 
column  confirmation  is  required: 


E?A  Met  hod  6Qi  l  i.2 

Eer.  zer.e 
w.  a  r  d  o  r. 

Chloroform 

1,2  Di cnloroethane 

Metnyier.e  Cr.lonae 

Tetracnloroethyler.e 

Tol  uer.e 

i,  1,  i-Trichlcroethar.e 
Trichloroethyl ene 
Vinyl  Cnlonde 
Di cnlorobenzene  isomers 
Any  other  organics 


Detection  Level  (uv/i.) 

C.  7 
“.C 
K 
C.  i 

a.c 

u.C 

10 

1C 

l.o 

l.c 

Sum  greater  than  10 
10 


Heter.tion  tines  on  both  columns  must  maten  before  reporting  positive  value. 
If  no  match,  it  will  be  considered  an  interference . 


If  questions  are  encountered  aDout  certain  contaminants,  you  may  be  asked  to 
snow  both  enromatogram®  used  to  rule  out  possible  interference®. 

bItem®  specified  in  footnote  a  aoove  ®hould  be  strictly  followed.  Detection 
limit®  for  Purgeable  Organics  shall  be  a®  specified  for  compound'  by  EPA 
Methods  3010/3020.  If  analyte*  analyses  exceed  1C  ug/g  in  soil,  ®econd 
column  confirmation  is  required. 

c 

Primary  Heavy  Metals: 
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Met  al 


Met  al 

Level  of  Det  e<"t  : 

i  or. 

water  (ug/L) 

«cil  (ug/g) 

arsenic  (A®) 

10 

1 

ton  urn  (Bj) 

200 

20 

cadmium  (Cc) 

10 

1 

cnromium  (Cr) 

20 

2 

lead  (Pb) 

5C 

5 

mercury  (Hg) 

1 

0.  1 

selenium  (Se) 

10 

i 

®i 1 ver  ( Ag ) 

10 

i 

Pest icides /Herbicides 
Ar.alyte 


(ug/L-water ,  ug/g-®oil) 
Level  of  Detection 


Er.drin  .02 

Lindar.e  .01 

Methcxychlcr  .20 

Toxcpher  1 

2,«-D  .06 

2,  U.5-7?  .06 


If  analyte®  analy®e«  exceed  the  deterticr.  limits  identified  below,  2nd 
"oiumr  confirmation  ®nail  oe  required. 


otancarc  Method®  51 1A  an:  5093  Detection  Level  ug/L 


Lindane  U.C 

2,  fc-O  1C.0 

2,1^,5-TP(silvex)  iC.O 

Any  other  pesticide  greater  than  10.C 


"recent ion  times  on  both  columns  must  match  before  reporting  positive 
value.  If  no  mat'-h,  it  will  be  considered  and  interference." 


"If  questions  are  encountered  about  certain  contaminants,  you  may  be  a 
to  snow  both  chromatogram  used  to  rule  out  possible  interferences." 


Metals 


ug/L  of  leaching  solution 


As 

Sa 

Cd 

Cr 

Pb 

HS 

Se 


10 
2  00 

10 

50 

20 

1 

1C 

10 
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/ lna  sf  *anple  is  igr.jtjoie  at  mo  de^-ee*  r  ^  „  h  . 

hazardous  waste.  e  F*  J‘  be3&w‘  IT  so,  it  j« 

« 

for  *>•»".*  or  «* 

»*»eVel '  d<,te''t’Qr  ‘rr  a'  •>?«■'>  rs ei  by  EPS  Setnca  S25. 

ie‘e‘  "f  “ete"n:'r-  3rv  a?  specified  by  JSATHAMA. 


JCI3-C3-D-4000/03I1 
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D.  SAMPLE  NUMBERING  SYSTEM 


All  samples  taken  at  Beale  Air  Force  Base  were  given  a  six-digit  sample 
number.  This  coding  was  devised  for  groundwater,  surface  water,  bottom  grab,  soil 
borings,  and  hand  auger  samples.  The  first  two  digits  indicate  the  number  of  the 
site  from  which  the  sample  was  taken,  as  follows:  They  are: 

01  West  Drainage  Ditch 

02  Injection  Well  No.  2 

03  Fire  Protection  Training  Area 
04  Battery  Shop  Dry  Well 

05  SR- 7 1  Shelter 

06  Landfill  No.  2 

07  Biological  Production  Site 
08  J-57  Test  Cell 

09  Entomology  Building  2560 

10  0-58  Test  Cell 

1 1  AGE  Maintenance 

12  Entomology  Building  440 

13  Landfill  No.  1 

14  Transformer  Drainage  Area 

15  Landfill  No.  3 

16  EEOD  Disposal 

17  Best  Slough 

18  Bulk  Fuels  Storage 

R2  Radian  Wells  (at  site  No.  2) 

BP  Base  Production  Wells 

The  second  two  digits  of  the  soil,  surface  water  or  bottom  sediment  sample 
code  identify  the  sampling  location  within  the  site.  These  numbers  were  assigned 
in  chronological  order.  For  example,  the  first  location  at  a  site  was  numbered 
XX-01-XX.  Because  upgradient  or  background  locations  were  not  necessarily 
known  before  field  samples  were  taken,  no  specific  identifiers  were  given  for  them. 
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For  the  groundwater  samples,  the  second  two  digits  indicate  the  number  of 
the  well  from  which  the  sample  was  taken.  For  example,  05-02-xx  indicates  a 
sample  taken  from  Well  No.  2  at  Site  5. 

The  next  digit  of  the  soil  sample  code,  a  letter,  indicates  the  type  of  sample, 
as  follows: 

B  Bottom  sediment 

G  Groundwater 

H  Hand  auger 

R  Surface  grab 

S  Soil  boring 

W  Surface  water 

For  soil  samples,  the  last  digit  is  a  number  which  indicates  the  relative  depth 
of  the  sample.  For  example,  sample  No.  XX-XX-X1  is  taken  at  a  shallower  depth 
than  Sample  No.  XX-XX-X2  in  the  same  sample  location.  However,  this 
numbering  system  does  not  reflect  the  specific  depth  of  the  sample. 

Thus  the  number  10-0 1-H2  identifies  the  second  soil  sample  from  a  series 
taken  at  the  first  sample  location  at  Site  10.  If  these  samples  were  taken  at  five- 
foot  intervals,  this  one  would  be  from  a  five-foot  depth,  the  first  one  being  a 
surface  sample. 

The  last  two  digits  of  a  groundwater  sample  numbering  code  represent  the 
chronological  order  in  which  a  sample  was  taken  for  a  specific  set  of  parameters. 

Thus  DH  25  01  represents  the  first  set  of  groundwater  samples  taken  from 
Well  25. 

AV  quality  assurance  (QA)  samples  are  numbered  using  the  six-digit  codes 
described  above  and  are  "blind"  QA  samples.  This  minimizes  the  possibility  of 
prejudicial  treatment  being  given  to  QA  samples  in  the  laboratory. 
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All  QA  samples  (splits)  sent  to  the  Air  Force  OEHL  were  numbered  according 
to  the  Air  Force  sample-numbering  system  outlined  in  Air  Force  Form  27  52. 
Table  C-l  correlates  AV's  sample  codes  with  the  USAF  sample  numbers,  which 
were  logged  on  samples  sent  to  the  OEHL  laboratory. 


TABLE  D-l 


AV  Sample  No. 


Parameter 


(1) 


Air 


17-0 1 -SI 

Soil 

09-0 2-S2 

Soil 

0  3-04-S2 

Soil 

0  3-07-SI 

Soil 

03-02-S2 

Soil 

0  5-02-S2 

Soil 

02-02-S 1 

Soil 

1 2-02-5 1 

Soil 

IS-02-S 1 

Soil 

0  5-0  3-S2 

Soil 

1S-02-S9 

Soil 

1S-01-S5 

Soil 

0  5-06-SI 

Soil 

0  3-02-H2 

Soil 

1  1-04-H2 

Soil 

01-02-B1 

Soil 

17-0 3-H 1 

Soil 

14-05-H1 

Soil 

01-01-W 1 

Metals 

01-01- Wl 

Oil  <5c  crease 

01-0 1-W1 

Phenols 

R2-04-O1 

Oil  &  crease 

R2-04-O1 

Phenols 

R2-04-C  1 

Metals 

R2-04-C  1 

Base/Neutrals  «5c  Acid 

R2-04-C  1 

Volatile  Organics 

15-0  3-01 

Oil  <5c  Orease 

1  5-0  3-0 1 

Phenol 

15-03-01 

Metals 

15-03-01 

Volatile  Organics 

02-01 -01 

Oil  <5c  crease 

02-01-G1 

Phenols 

02-01-G1 

Metals 

02-0  l-Gl 

Volatile  Organics 

01-01-01 

Oil  <5c  Grease 

01-01-01 

Phenols 

01-01-G1 

Metals 

01-01-01 

Volatile  Organics 
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Force  Sample  No. 

cS-8  5-0254 
cS-S5-025  5 
cS-8  5-0256 
uS-8  5-0257 
CjS-S  5-0  2  5S 
cS-85-0259 
cS-8  5-0260 
CjS-8  5-0261 
GS-8  5-0  262 
cS-8  5-0263 
uS-8  5-0264 
cS-8  5-026  5 
GS-85-0266 
cS-8  5-0267 
cS-S  5-0268 
cS-85-0269 
c.5-8  5-0270 
cS-S  5-0271 
GS-8  5-0272 
GS-8  5-0272 
GS-8  5-0272 
cN-86-000  3 
GN -8  6-0  00  3 
cN -8  6-0  00  3 
ON -8  6-0  00  3 
ON -8  6-0  00  3 
GN  -86-0016 
ON -8  6-0016 
ON-S6-0016 
ON-8  6-0016 
oN -8  6-0  240 
ON-S6-0240 
ON -8  6-0  240 
ON -8  6-0  240 
ON -8  6-0  244 
GN -8  6-0  24  4 
ON -8  6-0244 
oN -8  6-0244 


APPENDIX  E 


Boring  Logs 


V/ELL  NO. 


01-01 


Project  Name  Beate  afb  irp 

Site  :t  1  West  Ditch 

Drilling  Method  8"  Air  Rote 


Logged  By  -)•  Miiier/i.  ov.ara 

Checked  Bv  J.  Miller _ 

Date  3/26-27/86 _ 


Qeologic  Description 


.‘tedium  to  coarse  sand  representing 
recent  river  deposition. 


1  3  —  33  leet  inter lavered  beds  of 
sand  with  minor  gravel  and  c lay/ 
silt.  Occasional  thin  zones  of 
coarse  gravel.  Clav  lavers  are 
usuall'.  thin  (1-3  feet). 


cl  a’,  and  coarse  sand  with  small 
pebbles.  Probably  thin  beds  or 
inter  la-.ered  mixtures. 


Graphic  Depth  Weil 
Log  (ft.)  Design 


U  V.v<*s 


Remarks 


Hole  initially  drilled 
by  mud  rotary  to  140 
feet.  Continual  caving 
and  mechanical  problems 
resulted  in  abandonment 
on  12-24-85.  Redrill 
with  air  rot ary /casing 
hammer  on  3-27-86. 


Coarse  sane  and  good  crave! 
.onsisting  in  large  part  of  dark 
volt  ,inii  detritus  and  occasional 
pieces  ot  white  welded  tuff. 

Silty  fine  sand  and  clay 


tvs^iw* 

“A 

*>  ^ 
i-»2i  -ndi 

58?$} 


WELL  NO.  02-01 


Project  Name  Beaj-e  AFB  IRP _  No.  ioa Logged  By  p.  Keating 

Site  •-  Injection  Well _  Checked  Bv  J  •  Miller 

Drilling  Method  Air/Water  Rotary  8" _  Date  U/I5/85 _ 


WELL  NO. 


03-01 


Project  Name  Beale  afb  irp _ 

Site  ~3  Fire  Protection  Training  Area 
Drilling  Method  Air/Water  Rotary  8" 


Logged  By  u-  K 
Checked  Bv  J  •  M 
Date  11/16-17/85 


P.  Keating 


J.  Miller 


Geologic  Description 


Light  red-brown  silt  and  fine  sand 
with  minor  clay. 

Light  brown  silt  with  minor  clay  and 
sand . 

Light  brown  silt. 

Silt  with  clav. 


Fine  sand  with  minor  medium  to  coarse 
sand  and  silt. 

Light  brown  silt  and  clay  becoming 
mostly  silt  with  depth. 

Silt  and  clay  with  minor  coarse  sand. 

Grey-brown  fine  sand  and  silt. 

Silt  and  fine  sand,  minor  gravel  and 
clay  but  clay  increasing  with  depth. 

|0rev  brown  silty  sand  and  coarse 
sand. 


Red-brown  fine-medium  sand  and  silt. 


Graphic  Depth  Well 
Log  (ft.)  Design 


Remarks 


rev  brown  silty  sand  and  minor  clav.j 
oarse  sand  with  minor  fine  sand. 


ine  sand  and  silt,  minor  clay. 

ale  red-rgrev  clay  (mottled)  and 
purplish  silt/clay,  minor  sand. 
Possibly  decomposed  bedrock  in  situ. 


Drilled  to  160  feet.  Hit 
lower  aquifer.  Placed 
cement  plug  at  160  feet. 
Cemented  hole  from  US- 
160  feet  followed  bv 
2  feet  of  bentonite  to 
seal  cement  from  base 
of  gravel  pack. 


WELL  NO. 


03-02 


Project  Name  Beale  afb  irp _  No.  104 16K  Logged  By  J.  Miller 

Site  :-:3  Fire  Protection  Training  Area _  Checked  Bv  T>  °'Gara 

Drilling  Method  Air/Water  Rotary  8" _  Date  11/18-19/85 
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WELL  NO. 


03-03 


Project  Name  Beale  afb  irp _  No.  10416k  Logged  By  J-  Miller 

Site  :;3  Fire  Protection  Training  Area _  Checked  Bv  T.  O'Gara 

Drilling  Method  Air/Water  Rotary  8" _  Date  1 1/20-21/85 


Geologic  Description 

Fine  sand  and  silt  with  minor  small 
pebbles.  Pebbles  decrease  quickly 
with  depth. 

JO-25  feet.  As  above  with  silt  and 
color  changing  from  yellow-brown 
to  medium  brown. 

Silt  with  minor  fine  sand. 

Red  brown  silt  and  clay. 

Chocolate  brown  silt/clav  with  fine 
sand. 

Fine  sand  with  20-30%  silt. 

Silt  and  clay. 

Fine  sand  and  silt. 

Fine  sand,  slightly  moist. 

Fine-medium  sand  with  small  gravel/ 
pebbles . 

Medium  sand  and  minor  coarse  sand 
with  small  pebbles  (10-15%).  Over¬ 
all  coarser  with  depth. 

Light  buff/brown  silt  and  clav 
interlavered  with  fine  sand.' 

Brown  fine-medium  sand  grading  into 
mostly  grev-brown  sand  at  90  feet. 
1-3  mm  white  crystals  (calcite?) 
at  90  feet. 

Thin,  wet  silt/sand  lense  with  clav. 
Possible  1-2  foot  perched  water  zone 

Medium  brown  sand  with  minor  fine 
sand  grading  into  coarse  and  medium 
sand  at  111  feet  plus. 

Light  brown  silt/clay. 

Medium,  moist  sand,  brief  smell  of 
diesel  fuel  at  120  feet. 

Light  tan/brown  silt  and  clay  with 
minor  fine  sand.  Wet  to  moist. 

As  above,  but  chocolate  brown  to 
medium  brown. 

Light  tan/buff  silt  and  clay. 

Pale  purple  to  red  clay. 


Remarks 


JZ. 


Makes  water  very  slowlv; 
approximately  3  gallons 
per  day.  Water  zone 
in  silt/clav. 
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WELL  NO.  03-04 


Project  Name  Beale  afb  irp _  No.  104 1 6K 

Site  :i 3  Fire  Protection  Training  Area _ 

Drilling  Method  Air/Water  Rotary  8" _ 


Logged  By  P  •  Keating/  ] .  m j  i  ler 

Checked  Bv  J.  Miller _ 

Date  H/25/85 _ 


Geologic  Description 


Light  brown  clay  with  silt  and  fine 
sand . 

Brown  clay,  minor  silt. 

Light  brown  to  buff  silt. 

Light  brown  fine  to  medium  sand, 
minor  coarse  sand. 

Red/brown  fine  to  medium  sand,  minor 
coarse  sand. 

Sandy  clay  -  brown. 

Grey-brown  siltv/clav. 

Light  brown  silt. 

Grev  brown  siltv/clav. 

Sandy  silt  with  minor  clay  and 
minor  thin  layers  of  brown  fine 
to  coarse  sand. 

Variegated  buff/brown  medium  sand 
with  minor  fine  to  coarse  sand. 

Brown  to  grey  fine  to  medium  sand. 


Fine  sand  and  silt  with  minor  clay. 

Medium  sand  with  minor  fine  and 
coarse  sand/brown-grev . 


Light  brown  medium  to  fine  sand, 
minor  silt/clav. 

Light  brown  fine  sand  and  silt. 

Fine  to  medium  sand. 

Medium  sand  with  moderate  amounts  of 
coarse  to  fine  sand.  Moisture 
increasing  beginning  at  120  feet. 

Clay  and  silty  clay  with  minor 
sand.  Overall  grey. 


Graphic 

Log 
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WELL  NO. 


03-05 


Project  Name  Beale  afb  irp  No.  1Q4 i 6k 

Site  ■•3  Fire  Protection  Training  Area _ 

Drilling  Method  Air/Water  Rotary  8" _ 


Logged  By  ?•  Keating 

Checked  Bv  J-  M1Iier 
Date  12/9/85 _ 


Geologic  Description 


Light  buff  brown  silt. 

Silt  and  fine  sand  going  from  red 
brown  to  light  brown  at  20  feet  and 
finally  grey  brown  25-30  feet. 


Grey  brown  silt/clay. 

Silt  and  sand  with  minor  clay, 
light  brown. 


Light  brown  fine  sand  with  only 
minor  silt. 

Dark  brown  fine  to  medium  sand, 
minor  coarse  sand. 

As  above  with  minor  silt. 


Medium  to  fine,  variegated  brown 
sand . 

Light  brown  silt. 

Red-brown  sand  and  silt. 

Grey  brown  silt/sand  with  minor 
clay,  becoming  moist. 

Moist  grey  brown  fine  sand,  minor  silt 

Brown  fine  sand/silt. 

Brown  fine  sand,  possibly  making 
water. 

Medium  sand,  variegated  brown. 


Graphic 

Log 


Remarks 


Blue/grey  clay. 


WELL  NO. 


04-01 


Project  Name  Beale  afb  irp _ 

Site  Battery  Shop 

Drilling  Method  Air/Water  Rotary  8' 


No.  10416K 


Logged  By _ v_ 

Checked  Bv  J 
Date  12/5/85 


P.  Keatiny 


J.  Miller 


Geologic  Description 


4  concrete  followed  by  light  brown 
to  buff  clay. 

Variegated  red/brown  to  buff  clav 
and  minor  sand. 

Gravelly  sand  interlayered  with 
fine  to  medium  sand,  minor  cobbles. 

Light-brown  fine  to  coarse  sand, 
minor  gravel  as  thin  layers. 

Red/brown  siltv  clav,  minor  coarse 
sand. 

Light  brown  silt  and  sand. 

Brown  silt/clav,  minor  sand. 

Brown  silt/sand. 

Light  brown  fine  sand  and  silt  with 
minor  coarse  sand. 

Medium  grained  sand.  Color  varies 
from  brown,  red,  black,  yellow  to 
grey.  Probably  acid  effects. 

Brown  coarse  sand  with  well  rounded 
gravel.  Gravel  decreasing  with 
depth. 

Brown  medium  to  coarse  sand. 


Light  brown  silty/clay  with  minor 
fine  to  coarse  sand. 

Light  brown  fine  sand  and  silt. 

Light  brown  fine  to  medium  sand, 
minor  silt. 

Silty  fine  to  medium  sand,  moist. 


Light  brown  fine  sand,  silty  and 
clay,  minor  coarse  and  medium  sand. 
Moisture  increases,  becoming  wet. 


Medium  sand  with  fine  and  coarse  sand 
Coarse  sand  and  gravel,  making  water. 
Clay . 


Graphic  Depth  Well 
Log  (ft.)  Design 


Remarks 


Possible  acid  effects 
at  45-50  feet. 
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WELL  NO. 


05-01 


Project  Name  BeaIe  AFB  IRP _ 

Site  SR-71  Shelters 

Drilling  Method  Air/Water  Rotary  8" 


N0_  10416K 


Logged  By  p-  Keating 
Checked  Bv  J-  Miller 
Date  12/8/85 _ 


Geologic  Description 


Brown  silt/sand  with  clay,  dark 
brown  at  5  feet  with  slight 
hvdrocarbon  odor. 


Sandy  silt  with  clay  and  gravel. 
Red  brown  sandy  clay  with  gravel 
and  cobbles. 

Light  brown  to  buff  sandy  silt. 
Soft  brown  clay  with  minor  sand. 

Clay  with  coarse  sand  and  gravel. 


Brown  sand  with  clay,  minor  gravel. 

Crev-brown  medium  sand  and  minor 
fine  sand. 

Moist  grey-brown  fine  sand/silt 
with  clay. 

Grey-brown  medium  sand  with  some 
fine  and  coarse  sand. 


Graphic  Depth  Weil 
Log  (ft.)  Design 


Buff  brown  sand  ranging  from  fine 
to  coarse  grained. 


Light  brown  fine  sand  and  silt 
with  increasing  moisture. 


Indurated  fine  sand  with  medium  and 
coarse  sand.  Appears  to  be 
making  water. 

Gravel  and  sand  with  some  clay. 

Sand  ranges  from  fine  to  coarse. 
Making  good  water. 
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WELL  NO. 


Project  Name  Beale  AFB  IRP 
Site  "6  Landfill  "2 
Drilling  Method  8"  Air/Water  Rotary 


Geologic  Description 


Brown  clay/silt  with  minor  sand, 
clav  increases  with  denth. 


Clav  with  minor  silt/sand,  soft  and 
brown . 


Fine  to  coarse  sand  with  clay. 

Brown  silt/clav  with  sand. 

Clav  with  minor  sand/silt.  Silt 
and  sand  increase  from  60-70  feet. 


10416K 


Logged  By  p-  k&ating 
Checked  Bv  J-  Miller 
Date  H/7/85 _ 


Graphic 

Log 


Medium  to  coarse  sand  with  gravel 
and  clav.  Wet. 


Page  _I£ _ Of 


WELL  NO. 


0b-0^ 

Project  Name  Beale  afb  irp _  No.  104 ibk  Logged  By  p.  Keatinu 

Site  No.  b,  Land!  ill  No.  2  Checked  By  T.  O' Cara 

Drilling  Method  6"  Air  Rutarv/Casin>;  Hammer _  Date  11/8/85 _ 


WELL  NO.  f>8-oi 


Project  Name  Beale  apb  irp _ 

Site  "  8  J~57  Test  Cell 

Drilling  Method  8"  Air  grater  Rotarv 


Geologic  Description 


10416K 


Logged  By  p.  Keating 
Checked  Bv  £ •  MiIler 
Date  12/6/85 _ 


Graphic 

Log 


Red  brown  siltv  sand. 


Brown  clay  and  sand. 

Brown  silty  sand  with  gravel. 

Medium  sand  with  gravel. 

Brown,  well  graded  medium  sand  with 
fine  sand  increasing  with  depth. 


Coarse  sand  and  gravel. 


Brown  fine  sand. 

Medium  to  fine  sand  and  small  gravel. 

Brown  fine  sand  with  a  thin  layer 
of  coarse  sand  and  gravel  at 
66-69  feet. 


Brown  fine  to  coarse  sand  with 
gravel  and  cobbles.  Moisture 
increasing. 

Fine  sand  and  silt,  minor  medium 
sand . 

Medium  to  coarse  sand  with  small 
gravel . 

Red/brown  silt/sand. 

Brown  clay  with  silt  and  sand;  sand 
increasing  with  depth. 


Soft,  plastic  light  tan  clay. 
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WELL  NO. 

10-01 

Project  Name 

Beale  AFB  IRP 

# 

o 

z 

10416K 

Loaded  Bv  P*  Keating 

Site  -io  j-58 

Test  Cell 

Checked  Bv  J-  Miller 

Drilling  Method 

8"  Air /Water 

Rotary 

Date  12/10/85 

Slack  angular  gravel  (chert)  to 


WELL  NO.  ii -mi 


Project  Name  Bt'ale  v  K  1KP _  No.  1  !i* :  Logged  By  '  •  :  :  -  ’ 

Site  -  ii  Ac : f  shop _  Checked  By _ i-  ov.-iru 

Drilling  Method  s"  'Water  Rotarv _  Date  1  1  y-l  - -- 1^2 


Geologic  Description 


Graphic 

Log 


Depth  Weil 
(ft.)  Design 


Siltv  sand  to  1,  toot  to  LI  owed  bv 
bright  orange/red  silt  ••sand/olav  ar 
[  2--t  feet;  prohahlv  Bo  soil  horizon. 
Gravel  and  sand  with  large  cobbles 
!  and  boulders.  10-13'  sand. 

Thin  bedded  medium  to  coarse  sand 
with  tine  sand.  Thin  (< 1  foot) 
sand  zones  with  10-20'  gravel  at 
2h  feet,  39  feet  and  93  feet. 


('.ravel  and  cobbles. 

iThin  medium  sand  layer. 

Sand  and  gravel  with  small  pebbles. 


Medium  and  coarse  sand  with  a  few 
pebbles . 

Light  brown/buf f /tan  silty  fine  to 
medium  sand. 

Medium  and  coarse  sand,  minor  silt 
slightly  moist,  becoming  wet  at 
110  feet. 


Silt  with  20%  fine  sand  and  minor 
coarse  sand.  6"  gravel  laver  at 
120  feet. 

Medium  to  coarse  sand  with  silt  and 
10-15%  gravel.  Grading  into  lower 
unit. 

Excellent  gravel  and  pebbles  with 
coarse  sand.  Makes  good,  clean 
water . 


-SZ. 


Remarks 


WELL  NO. 


Project  Name  !KP _  No.  1  o;  1  bK  Logged  By  !'-  '•/f.-uin 

Site  ;  i  i.andi'  1 1 1  - 1 _  Checked  Bv  '•  Mlllt‘r 

Drilling  Method  *"  -UrU'a[er  Rotary _  Date  11 '8/33 


Geologic  Description 

Brown  c  lav  silt.. 

Brown  drv  s  i  1 1  v  sand. 


Sot’t  br.'wn  c  lav. 


fine  sand  with  some  silt. 
Sandv  v  lav. 


fine  to  medium  sand  with  clay  and 
silt;  moist. 


Graphic 

Log 


*.Vs 


!  : 

t 


Depth 

(ft.) 


+  rO~ 


W-.V-.-W'J-S--. 


'V-V.O 

-_-c? r-j 


-  10  -I 


-  20  - 


-  30  - 


-  40  - 


-50  - 


-  SO  - 


-70- 


-80- 


-  80  - 


—100— 


-110- 


-120- 


-130-i 


-140- 


-  iso- 


Well 

Design 


Remarks 


first  completion 
up  with  casing 
removed  and  ho 
rj  out  and  scr 
~  replaced. 


WELL  NO. 


I  1-02 


Project  Name  Beale  A!-B  IRP _ 

Sita  Landfill  •••  1 

Drilling  Mathod  8"  Air'Water  Rotarv 


NO.  1  0i  1 6K  Logged  By  P  •  Feat  i  ng 

_  Checked  Bv  -J  •  mu  l  e  r 

Data  M/ii/83 _ 


Geologic  Description 


Brown  fine  to  medium  sand  with  silt 
minor  coarse  sand  and  gravel. 

Fine  to  medium  sand  with  silt/clav, 
minor  gravel. 

Dominant lv  o lay  and  medium  sand, 
probablv  as  thinly  bedded  units; 
minor  gravel. 


Clay  and  medium  sand  with  silt  and 
minor  gravel. 

(Iravel  and  coarse  sand. 

Sandy  clay  with  minor  gravel,  some 
reddish  iron  oxide  staining. 

Medium  to  coarse  sand  with  good 
gravel  and  low  amounts  of  silt. 


As  above,  but  silt  beginning  to 
increase.  Water  noted  at  about 
32  feet. 


Graphic  Depth  Well 
Log  (ft.)  Design 


Remarks 


WELL  NO. 


1  3-01 


Project  Name  BedIe  AFB  IRP _  No.  tO-^K  Logged  By  p-  Kt;acin- 

Site  _22  Landful  i2 _  Checked  Bv  1  •  M 1 1 1 * r 

Drilling  Method  8"  Air /Water  Rotarv _  Date  I  0  /  _’ 8  / 8  5 _ 


Geologic  Description 


Red. brown  silt. 

Brown  si  I  tv  clav  with  fine  sand. 


Silty  clay  with  fine  to  medium 
sand . 

('ravel  and  coarse  sand. 


Medium  to  coarse  sand  and  gravel, 
minor  fines;  fines  increase  near 
base  at  unit. 


Light  brown  to  grey  clay  and  coarse 
sand  and  gravel. 

Clay  with  much  less  gravel  than 
above. 

Stiff  brown  clay  with  minor  silt 
and  sand. 

Fine  to  coarse  sand  and  gravel 
with  minor  silt. 

Medium  to  coarse  sand  with  gravel. 
Brown  to  black  gravel  (chert)  or 
volcanic  fragments?;  minor  silt 
and  clav.  Water  noted  at  about 


Remarks 


WELL  NO.  1 5-02 


Project  Name  BeaIe  AFB  IRP _  No.  lO^l^K  Logged  By  p- 

Site  :;15  Landfill  ■■3 _  Checked  By  -1  •  Miller 

Drilling  Method  8"  Air/Water  Rotarv _  Date  10/31/85 _ 


Geologic  Description 

Red /brown  silt  and  gravel. 

Red/brown  silt  with  elav  and  gravel, 
gravel  decreases  with  depth. 

Silty  sand  with  minor  elav,  red 
brown. 

Fine  to  coarse  sand  and  gravel. 

Red  brown  fine  to  medium  sand  with 
minor  coarse  sand  and  gravel  at 
->  0-  -  5  feet. 


Siltv  fine  sand  with  minor,  but 
increasing  clay  with  depth. 

Medium  sand  with  minor  silt;  brown. 


0 ravel  with  low  amounts  of  sand  and 

silt. 


WELL  NO. 


15-03 


Project  Name  Boaie  afb  irp _  No.  l 04 1 6K  Logged  By  p.  Keating/T.  o'oar 

Site  ;;15  Landfill  ;;3 _  Checked  By  j.  Miller _ 

Drilling  Method  8"  Air/Water  Rotary _  Date  _ 1  1  / 2/85 _ 


Geologic  Description 

Red  brown  silt  and  fine  sand,  minor 
clay  but  increasing  with  depth. 

Brown  silt  with  clay  and  sand. 

Brown  clay  with  silt/sand. 

Sand  with  clay/silt  and  minor 
gravel  with  clay  decreasing  with 
depth . 

Fine  to  coarse  sand  with  minor 
clav/silt. 

Coarse  sand  and  gravel  with  lesser 
fine  and  medium  sand.  Gravel  is 
subangular . 


Thin  ~2  foot  clav  zone. 

Sand  and  gravel. 

Fine  to  very  coarse  sand  with 
shale  fragments. 

Silty  very  fine  sand  and  gravel. 


Remarks 


2Z. 


WELL  NO.  15~04 


Project  Name  Beale  afb  irp _ 

Site  -''15  Landfill  ;i3 _ 

Drilling  Method  8"  Air/Hater  Rotarv 


No.  l 04 16k  Logged  By  T.  o' Gar  a 

_  Checked  Bv  J.  Miller 

_  Date  H/5/85 _ 


Geologic  Description 


Clay  and  medium  sand  with  minor 
gravel  from  10-15  feet. 


Coarse  sand  with  silt/clav. 

Fine  to  medium  sand  with  silt. 
Clay  and  sand. 

Fine  to  medium  sand. 

('travel  with  sandy  clay;  clay 
decreases  with  depth. 

Fine  to  medium  sand  with  small 
pebble  gravel. 

Fine  to  medium  sand. 


Fine  to  medium  sand  with  pebble 
grave  1 . 


Medium  to  coarse  sand,  wet. 


Dark  grev  shale. 


Graphic 

Log 
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BORING  NO. 


02-01 


Project  Name  Beale  afb  irp _ No. 

Site  •'*-  Injection  Well _ 

No.  Of  Samples  _ 4 _ 

Drilling  Method  8"  Hollow  Stem  Auger_ 


10416K 


Logged  By  s.  Thurston 
Checked  By  T-  o'Qara 
Date  _ 


Description 


Silt  and  fine  sand. 

Clay  and  silt  with  fine 
sand . 

Fine  sand  and  silt  with 
minor  clay. 


Clay  with  silt  and  fine 
to  medium  sand. 

Fine  to  medium  gravel  with 
medium  sand. 

Fine  to  medium  sand  with 
silt. 


Sample  Blows/ft. 
Type  10  30  50 


Remarks 


02-01-Si 


02-01-S2 


02-01-S3 


02-01-S4 
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BORING  NO 


02-02 


Project  Name  Beale  afb  irp _ No.  1Q416K 

Site  Injection  Well _  Logged  By  S.  Thurston 

No.  Of  Samples  4 _  Checked  By  T-  °'r,ara 

Drilling  Method  8"  Hollow  Stem  Au§'jr _  Date  1 12/85 _ 


Description 

Clay  and  silt  with  fine 
sand . 

Clay  with  fine  sand. 


Hard  oxidized  clay, 
mottled. 

Gravel  and  coarse  sand. 
Clay,  as  above. 

Gravel  &  coarse  sand  (wet) 
Coarse  sand  with  silt 
(dry). 


Remarks 

02-02-S 1  ”  " 

02-02-S2 

02-02-S3 

02-02-S4 
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BORING  NO 


02-03 


Beale  AFB  IRP 


Project  Name. 

•■•*2  Injection  Well 


No. 


10416K 


Site_ _ 

No.  Of  Samples 
Drilling  Method 


8"  Auger 


Logged  By 
Checked  By 
Date  11/12/85 


S.  Thurston 


T.  O'Cara 


Description 

Gravel  and  coarse  sand. 
Fine  to  medium  sand. 

Clay  and  fine  sand. 

Medium  sand  with  minor 
gravel . 

Clay,  reddish  brown. 


Remarks 


02-03-S 1 


02-03-S2 


02-03-S3 


02-03-S4 


BORING  NO 


02-04 


Project  Name . 


Beale  AFB  IRP 


No. 


10416K 


••;2  Injection  Well 


Site. _ 

No.  Of  Samples 
Drilling  Method 


S.  Thurston 


8"  Hollow  Stem  Auger 


Logged  By 
Checked  By  t.  o'Gara 
Date  1 1/ 12/85 


Description 


Clay  with  silt  and  sand. 

Medium  to  coarse  sand  and 
minor  silt. 

Medium  sand  and  gravel 
with  clay. 

Clay  and  medium  sand  with 
silt . 


As  above. 


Remarks 

02-04-S 1 

Stained  black  ?  1  foot. 
0VM~9  ppm  down  hole. 

02-04-S2 


02-04-S3 


02-04-S4 


BORING  NO. 


03-01 


Project  Name  Beale  AFB  IRP _  No.  I0416K 

Site  "3  Fire  Protection  Training  Area _  Logged  By  D.  Taylor 

No.  Of  Samples  _ '■*_ _  Checked  By  T-  o'r-ara 

Drilling  Method  8”  Hollow  Stem  Auger _  0ate  10/31/85 
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BORING  NO. 


03-02 


Project  Name  Beale  afb  irp _ No. 

!i 3  Fire  Protection  Training  Area 

No.  Of  Samples  3 _ 

Drilling  Method  8"  Hollow  Stem  Auger 


10416K 


Logged  By  u-  1 
Checked  By  T-  0 
Date  10/31/85 


D.  Tavlor 


T.  O'Gara 


Depth  Graphic 
(ft)  Log 


Description 


Sand  and  clay,  reddish 
brown. 

Brown  sand  and  clay  with 
gravel . 

Firm  light  brown  clay, 
moist. 

Clay  -  harder,  dry. 

Hard,  dry  clay  and  silt 
with  black  specks. 


Sample  Blows/ft. 
Type  10  30  50 


Remarks 


Note:  First  hole  drilled 

to  4-5  feet  and 
abandoned.  Second 
hole  drilled  6  feet 
west.  Samples 
03-02-S2  and 
03-02-S3  are  from 
second  hole. 


03-02-S 1 


03-02-S2 

OVM  ~50  ppm.  Strong 
odor  present. 

03-02-S3 

OVM  ~300  ppm  down  hole 
No  sign  of  contamina¬ 
tion  in  11  foot 
sample.  No  odor 
from  sample. 
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BORING  NO. 


03-03 


Project  Name_ 
Site  f3  Fire 
No.  Of  Samples 
Drilling  Method 


Beale  AFB  IRP _ N0> 

Protection  Training  Area _ 

_ 4 _ 

8"  Hollow  Stem  Auger 


10416K 


Logged  By  D- 

Checked  By  T- 

_  .  10/31/85 

Date _ 


Taylor 
O' Oara 


BORING  NO.  03-04 


Project  Name  Beale  afb  irp _ 

Site  s3  Fire  Protection  Training  Area 


No. 


10416K 


No.  Of  Samples 
Drilling  Method 


8"  Hollow  Stem  Auger 


Logged  By  d.  Tavior 
Checked  By  T'  °'8ara 
Date  10»1'85 


BORING  NO 


0  3-0  3 


Project  Name  3eale  afb  irp _ No. 

Site  " *  fire  Protection  Training  Area 

No.  Of  Samples  _ i _ 

Drilling  Method  3"  Hollow  Stem  Auger 


ID416K 


Logged  By  D-  7 
Checked  By  T-  r 
Date  1 1 / i / 85 


f) .  Ta  v  1  o  r 


T.  O'Gara 


Depth  Graphic 
(fO  Log 


Description 


Medium  brown  clay,  firm 
moist,  some  gravel. 


Green  tinted  silt  with 
clay. 

Greenish  and  brown  mix  of 
clay  and  silt;  soft. 

Dense  medium  brown  clay 
with  some  black 
streaking . 

Very  fine  sand,  tan  and 
reddish  brown,  lightly 
cemented . 


Sample  Blows/ft 
Typ*  10  30  50 


Remarks 


Surtace  sample  next  to 
tank.  —  no  blow 


03-05-S2 

0VM  readings  up  to 
300  ppm. 

03-05-S3 

0VM  10-20  ppm  in 
sample  and  400  ppm 
down  hole. 

03-05-S4 

0VM  up  to  50  ppm  in 
cutt ings . 
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BORING  NO. 


03-06 


Project  Name  BeaIe  afb  irp _ No. 

Site  :!3  Fire  Protection  Training  Area 

No.  Of  Samples  4 _ 

Drilling  Method  8”  Hollow  Stem  Auger _ 


Logged  By  _ 

Checked  By  J  • 
Date  h/i/35 


D.  Tavlor 


J.  Miller 


Description 


Heavily  stained  (green 
gravel  and  clay  to  6", 
becoming  reddish  brown. 

Hard  light  brown  clav/silt 
with  reddish-brown  and 
black  streaks. 

Slightly  cemented 
10- LI  feet. 


Very  fine  orange  brown 
sand,  soft. 


Sample  Blows/ft 
Typ*  10  30  50 


First  sample  col¬ 
lected  approxi¬ 
mately  6  feet  to 
the  northwest. 
Remainder  of 
samples  and  logging 
from  trv  '*3. 


Remarks 


03-06-S 1 

OVM  >>  1000  ppm  at 
surface.  OVM  ~200  ppm 
at  5  feet  in  try  ;:2. 
03-06-S2 

OVM  ~50  ppm  in  sample. 


03-06-S3 

OVM ~ 350  ppm  in  sample. 
OVM  ~ l 20  ppm  down  hole. 

03-06-S4 


BORING  NO. 


03-07 


Project  Name  Beale  afb  irp _ No. 

Site  ■' B  Fire  Protection  Training  Area 

No.  Of  Sampiea  _ i _ 

Drilling  Method  8"  Hollow.St:em  Au§er 


10416K 


Logged  By  p-  Taylor 
Checked  By  J-  Miller 
11/1/85 


Depth 

Graphic 

Sample 

Blows/ft. 

(ft) 

Log 

Description 

Type 

10  30  50 

Remarks 

Gravel  and  clay,  soft. 


Medium  brown  to  red/brown 
clay/silt. 


Very  fine  sand,  orange/ 
brown  to  tan. 


03-07-S 1 

OVM  ~40  ppm  in  sample 
OVM  >1000  ppm  in  hole 

03-07-S2 


03-07-S3 

OVM  ~400  ppm  in  hole. 
03-07-S4 

OVM  ~60  ppm  in  sample 


BORING  NO. 


03-08 


Project  Name  Beale  afb  irp _ No. 

Site  :3  Fire  Protection  Training  Area _  Logged  By  D.  Tavlor 

No.  Of  Samples  3 _  Checked  By  J-  Miller 

Drilling  Method  8"  Hollow  Stem  Auger _  Dat0  H/l/85 


Description 


Sample 

Type 


Grey  gravel  and  clay,  hard 
to  drill. 

Brown,  hard,  dry  silt/ 
clav,  very  hard  to  drill. 


Hole  abandoned  due  to 
difficult  drilling. 


Blows/ft. 
10  30  50 


Remarks 

03-08-S 1 

0V>1~40  ppm  in  sample. 


03-08-S2 

0VM  >1000  ppm  in  hole. 


03-08-S3 

0VM~80  ppm  in  sample. 


Page  32  Of _ 


BORING  NO. 


04-01 


Project  Name  Beale  afb  irp 
Site  -''4  Battery  Shop 

No.  Of  Samples _ £ _ 

Drilling  Method  _ 8'  Auger 


10416K 


Logged  By  _ 

Checked  By  J • 

nata  10/25/85 


P.  Keating 


J.  Miller 


Depth  Graphic 
(ft)  Log 


Description 


Clav/silt  minor  sand, 
grev-brown.  No  odor. 

Clay  with  silt/sand  over¬ 
all  red/brown,  no  odor. 
Clay  with  sand  and  gravel; 
some  silt. 


Sample 

Type 


Blows/ft 
10  30  50 


Remarks 


Drilled  through  4 
concrete  at  surface. 


Hole  abandoned  at 
7.5  feet  when 
hydraulic  system 
blew  out. 

This  hole  was  to  be 
a  30  foot  boring  with 
samples  at  15,  20, 

25  and  30  feet. 


BORING  NO. 


05-01 


Project  Name  Beale  AFB  IRP 
Site  ;:5  SR-71  Shelters 

No.  Of  Samples  _ 

Drilling  Method  _ £ _ Auger — 


10416K 


Logged  By  s • 

Checked  By  J • 

11/13/85 


S.  Thurston 


J.  Miller 


Depth  Graphic 
(ft)  Log 


Description 


Hard  clay  with  medium  to 
coarse  sand  and  gravel. 
Brown/orange  color, 
probably  B  horizon. 

Orange/brown  clav  with 
medium  to  coarse  sand  and 
small  gravel.  Becoming 
very  soft  below  7  feet. 

Very  sandy  clay  with 
minor  gravel. 


Soft  wet  clay  with  medium 
to  coarse  sand  and  medium 
to  large  gravel. 


Sample  Blows/ft 
Typ®  10  30  50 


Remarks 


05-0 1 -S 1 


05-0  L — S  2 

OVM  ~4  ppm  down  hole. 


05-01-S3 

OVM  <1  ppm  down  hole. 
05-01-S4 


Pau-  .34  Of  __39 


BORING  NO. 


5-02 


Project  Name  Beale  AFB  IRP 
Site  "5  SR-71  Shelters 

No.  Of  Samples  4 _ 

Drilling  Method  _ 8"  Aus— . 


10416K 


Logged  By  s.  Thurston 

Checked  By  J-  MilIer 

iw.  li/n/85 


Depth  Graphic 
(ftj  Log 


Description 


Dark  reddish  clay  and 
medium  to  coarse  sand 
and  gravel. 

Clay  and  medium  to  coarse 
sand  with  large  gravel. 


As  above. 


Brown  silt/clav  with  some 
gravel . 

Coarse  wet  sand  with  clay 
and  medium  to  large 
gravel.  Overall  red/ 
brown  soil. 

Medium  sand  with  large 
gravel,  minor  silt  and 
clav.  Sand  is  white  to 


Sample  Blows/ft 
Typ®  10  30  50 


Remarks 


05-02-S 1 


05-02-S2 
OVM  ~2  ppm. 


05-02-S  3 


05-02-S4 
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BORING  NO, 


5-03 


Project  Name  Beale  afb  irp  no.  ioa  16k 

gjlQ  ■'■'5  SR-71  Shelters 

No.  Of  Samples  _ * _ 

Drilling  Method  _ 8  Auger _ 


Logged  By  S.  Thurston 
Checked  By  J •  Miller 
Date  n/14/85 _ 


Depth 

(ft) 


-  ~  S-~  Af 


Graphic 

Log 


Description 


Red/brown  clay/silt  with 
medium  to  coarse  sand. 


Dark  brown  silt/clay  with 
fine  sand  and  occasional 
gravel. 

As  above. 


Softer  brown  clav/silt 
with  small  gravel. 

Hard  flaky  silt  and  fine 
sand  with  black  splotches 


Sample 

Type 


Blows/ft 
10  30  50 


Remarks 


N 


15 


N 


05-03-S 1 


05-03-S2 


05-03-S3 


05-03-S4 

OVM  >1000  ppm  down 
hole . 


BORING  NO 


5-04 


Beale  AFB  IRP 


Project  Name 
Site  "5  SR- 71  She  leers 


No. 


10416K 


No.  Of  Samples 
Drilling  Method 


8"  Auger 


Logged  By  t.  o'nara 

Checked  By  J-  Miller 
Date  n/14/85 _ 


Description 

Dark  brown  silt/sand  with 
grave  1 

Gravel  layer  at  3-5  feet. 

Silt/clay  with  minor 
gravel.  Dark  brown 
probably  high  organic 
matter. 

As  above  but  with  smaller 
pebbles . 

Light  tan  clav/silt  with 
minimal  organic  matter. 


Remarks 

05-04-S 1 

05-04-S2 

05-04-S3 

05-04-S4 

No  OVM  readings 
recorded . 
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BORING  NO.  5-05 


Project  Name  Beale  afb  irp _ No.  104I6K 

Site  SR- 71  Shelters _  Logged  By  T-  °'Gara 

No.  Of  Samples  _ 3 _  Checked  By  J.  Miller 

Drilling  Method  _ 8"  Auger _  Date  11/14/85 _ 


BORING  NO 


3-06 


Project  Name  Beale  AFB  IRP  No.  104  IfeK 

Site  -'-‘5  SR- 71  Shelters _  Logged  By  T.  0\„ir  i 

No.  Of  Samples  _ 4 _  Checked  By  -J.  Miller 

Drilling  Method  8"  Auger _  Date  11/14/85 _ 


BORING  NO.  9-0 1 


Project  Name  Beale  afb  irp _ No. 

Site  ■•■'9  Entomology  Shop  Building  2560 

No.  Of  Samples  _ 2 _ 

Drilling  Method  _ 


10416K 


8"  Auger 


Logged  By  P.  Keating 

Checked  By  J.  Miller 

Date  10/23/85 


Description 

Slightly  moist  brown  silt 
with  minor  fine  sand. 

Coarse  gravel  with  clay 
matrix  and  iron  oxide 
staining.  Occasional 
green  fragments. 

Firm,  low  plastic  clay 
with  minor  coarse  sand 
and  gravel. 

Brown,  firm,  siltv  clay 
with  minor  sand." 

Firm  silty  clay  with  brown 
mottling  and  minor  iron 
oxide  staining. 


Remarks 

Background  hole 

09-01-SI 

09-01-S2 

No  OVM  readings 
recorded . 


BORING  NO. 


9-02 


Beale  AFB  IRP 


Project  Name. 

Site _ Entomology  Shop 


No. 


10416K 


No.  Of  Samples 
Orilling  Method 


8"  Auger 


Logged  By  p.  Keating 
Checked  By  J.  Miller 
Date  10/23/85 _ 


Description 


Silt  with  sand  and  clay, 
moist  brown. 

Gravel  with  clay  matrix. 

Silty  sandy  clay  with 
iron  oxide  stain;  minor 
gravel.  Mottled. 

Clay  with  gravel. 


Remarks 


09-02-SL 


09-02-S2 

OVM  up  to  20  ppm  in 
hole 

OVM  ~5  ppm  at  ter 
sampling 


BORING  NO. 


09-03 


Project  Name  Beale  afb  irp _ No.  16k 

Site  "9  Entomology  Shop  Logged  By  D.  Taylor 

No.  Of  Samples  _ 2 _  Checked  By  J.  Miller 

Drilling  Method  _ 8"  Auger _  Date  _ 


Description 


Grey  sand  and  clay;  fill 
material  with  sand  and 
gravel;  some  black 
staining . 

Moist  red-brown  soft  clay. 

Obstruction  encountered, 
hole  abandoned. 


Sample  Blows/ft. 
Type  10  30  50 


Remarks 


09-03-S 1 
0VM  ~6  ppm 

09-03-S2 
0VM  ~5  ppm 


Hole  drilled  inside 
of  diked  area. 


BORING  NO 


11-01 


Depth  Graphic 
(ttj  Log 


Description 


led  brown  drv  silt  with 
minor  sand. 


Clay  to  silt/ e lav  with 
minor  sand.  Red-brown 
slightly  moist . 

Firm,  highly  moist  brown 
clay  with  minor  silt. 

Large  cobble  at  I?  t'eet. 

Clav  with  silty  sand  and 
angular  rock  fragments 
with  iron  oxides. 


Sample  Blows/fL 
Typ*  10  30  50 


Remarks 


Background  holt 


1  1-01-SI 


11-01 -S J 


BORING  NO. 


11-02 


Project  Name  Beale  afb  irp 
Site  i;ll  AGE  Shop 

No.  Of  Samples  3 _ 

Drilling  Method  8"  Ayger 


No.  104  1 6K 


Logged  By  p.  k 
Checked  By  J- 
Date  10/24/85 


J.  Miller 


Depth  Graphic 
(fO  Log 


Description 


Surface  gravel  underlain 
by  brown  moist  clay  with 
sand  and  gravel  zones 
show  black  staining  to 
1.5  feet . 

Clay  to  silty  clay  some 
iron  oxides  and  organic 
material.  No  odor. 

Moist . 

Brown  moist  pLastic  clay; 
minor  silt  and  gravel 
grading  into  gravelly 
c  lav . 


Sample  Blows/ft. 
Typ#  10  30  50 


Remarks 


1 1-02-S 1 

0VM  ~-100  ppm  hole 
~10  ppm  sample 

1 1-02-S2 

OVM  up  to  40  ppm 


1 1-02-S3 
OVM  verv  low 


BORING  NO. 


11-03 


Project  Name  Beale  afb  irp _ No.  104 16K 

Site  :-'H  age  Shop _  Logged  By  P.  Keating 

No.  Of  Samples  3 _  Checked  By  J.  Miller 

Drilling  Method  3"  Auaer _  Date  10/25/85 _ 


BORING  NO 


11-04 


Project  Name  Beale  afb  irp _ No.  1 04 1 6K. 

Site  ’’*11  ace  Shop  Logged  By  P.  Keating 

No.  Of  Samples  3 _  Checked  By  J •  Miller 

Drilling  Method  8"  Au§er _  Date  to/25/85 _ 


Description 


Clay  rich  silt  with  grey 
discoloration,  slight 
odor . 

As  above  but  red  brown 
and  no  odor. 

Brown  clay  with  some  silt 
and  sand.  No  odor. 

Clay  with  gravel  and 
cobbles . 

Too  difficult  to  drill. 


Remarks 

11-04-Sl  ‘ 

OVM  ~2 50  ppm 


1 1-04-S2 

OVM  O.  ppm. 


1 1-04-S3 


BORING  NO 


12-01 


Project  Name  Beale  afb  irp _ No. 

Site  >112  Entomology  Shop  Building  440 

No.  Of  Samples  3 _ 

Drilling  Method  8"  Auger _ 


10416K 


Logged  By  S.  Thurston 
Checked  By  J.  Miller 
Date  n/13/85 _ 


Depth  Graphic 
(ft)  Log 


Description 


Reddish  fine  sand  with 
minor  clay  and  silt. 

Minor  gravel. 

Dense  fine  sand  with  minor 
clay.  Some  black  spots. 


Dense  fine  to  medium  sand 
with  minor  silt. 


Sample  Blows/ft. 
Type  10  30  50 


Remarks 


12-01-Sl 


12-01-S2 

No  significant  0VM 
readings . 

12-01 -S3 


BORING  NO. 


12-02 


Project  Name  Beale  afb  irp _ No.  104 16K 

Site  :>12  Entomology  Shop  Building  440 _  Logged  By  S.  Thurston 

No.  Of  Samples  3 _  Checked  By  3-  Miller 

Drilling  Method  8"  A“ser _  Date  11/13/85 _ 
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BORING  NO. 


12-03 


Project  Name  Beale  afb  irp _ No. 

Site  "12  Entomology  Shop  Building  440 

No.  Of  Samples  _ 3 _ 


10416K 


Drilling  Method 


8"  Auger 


Logged  By  S.  Thurston 

Checked  By  J.  Miller 

Date  11/13/85 


Depth  Graphic 
(ft)  Log 


Description 


Dark  brown  clay  with  fine 
sand  and  silt. 

Clay  and  fine  sand  with 
red  patches. 


Sample  Blows/ft. 
Type  10  30  50 


Remarks 


Medium  sand  with  silt/clay 
to  11  feet. 

11-15  feet  clay  with  mediut 
sand  and  silt.  Red  brown 
to  light  brown. 


12-03-S 1 
0VM  <1  ppm 

1 2-03-S2 
0VM  <1  ppm 


1 2-03-S3 
0VM  <  2  ppm 
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BORING  NO. 


17-01 


Beale  AFB  1RP 


Project  Name  Beale  a 
Site  ;:17  Best  Slough 


No.  Of  Samples 
Drilling  Method 


8"  Auger 


Logged  By  J. 
Checked  By  D- 

10/22/85 


J.  Miller 


D.  Taylor 


Depth  Graphic 
(ft.)  Log 


Description 


Red  brown  fine  silty  sand, 
probably  good  natural 
organics . 

Large  cobble  at  6  feet. 


2  Dark  brown  fine  silty 
sand  with  moderate 
natural  organics.  Wet. 

Coarse  sand  quickly  grad¬ 
ing  into  gravel  and  sand. 
Difficult  drilling.  Old 
stream  gravels. 


Sample  Blows/ft. 
Typ*  10  30  50 


Remarks 


17-01-Sl 
0VM  < 1  ppm 


17-01-S2 
0VM  <1  ppm 


BORING  NO. 


17-02 


Project  Name  Beale  AFB  IRP _  No.  t04 16K 

Site  ^17  Best  Slough _  Logged  By  J.  Miller 

No.  Of  Samples  2 _  Checked  By  D.  Taylor 

Drilling  Method  8"  Auger _  Date  10/22/85 _ 


Description 


Dark  brown  silty,  medium 
sand  with  a  few  cobbles. 
Good  natural  organics. 


^  Water  table. 

Coarse  sand  at  14  feet 
then  sand  and  gravel 
(stream  channel)  with 
greenstone  fragments. 


BORING  NO. 


17-03 


Project  Name  Beale  afb  irp 


Site 


No. 


104 16K 


r  17  Best  Slough 


No.  Of  Samples 
Drilling  Method 


8"  Auger 


Logged  By  J.  Miller 
Checked  By  D.  Taylor 
Date  10/22/85 
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BORING  NO. 


Project  Name  Beale  afb  irp 
Site  ■•••17  Best  Slough _ 

No.  Of  Samples  _ ; 

Drilling  Method  _ i 


10416K 


Logged  By  J.  Miller 


Checked  By  d.  Tavior 
Date  10/23/85 _ 


Depth  Graphic 
(fO  Log 


Description 


Dark  brown  silty  fine 
sand  with  natural  organ¬ 
ics.  Occasional  reddish 
brown  medium  sand  layers. 
Good  loam.  Cobbles 
increasing  below  8  feet. 


Sample  Blows/ft. 
Typ#  10  30  50 


Remarks 


Medium  to  coarse  brown 
sand  grading  into  sandy 
gravel  and  minor  clay  at 
15  feet. 


1  7-04-S 1 
OVM  < 1  ppm 


1 7-04-S2 
OVM  < 1  ppm 
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BORING  NO. 


17-05 


Project  Name  Beale  afb  irp 
gjje  •'/ 17  Best  Slough 

No.  Of  Samples  2 _ 

Drilling  Method  8"  Au§er 


10416K 


Logged  By 
Checked  By 


J.  Miller 


0.  Taylor 


10/23/35 


Description 


Dark  red  brown  silt  with 
low  to  moderate  amounts  of 
fine  sand.  N'o  cobbles.  Some 
natural  organics.  Possibly 
some  thin  sand  layers  with¬ 
in  the  silt . 


2.  Water  table 

Sand  increases , silt 
decreases 

Gravel  with  silt/clay 
Virtually  the  same  strati¬ 
graphy  at  all  Best  Slough 
sites . 


Sample  Blows/ft. 
Type  10  30  50 


Remarks 


Approx.  22C feet  N15' 
of  sites  17-01  to 
71-04. 

17-05-SI 
0VM  <lppm 


1 7-05-S2 
OVM  clppm 


r 


BORING  NO. 


1  7-06 


Project  Name  BeaIe  AFB  IRP 
Site  "l'  Best  Slough 

No.  Of  Samples  _ £ _ 

Drilling  Method  _ £ Auger- 


10416K 


Logged  By  J .Miller 
Checked  By  D-  Tavlor 


Depth  Graphic 
(ft)  Log 


Description 


Good  red/brown  silty  soil 
with  about  10%  fine  sand 
and  15%  clay.  Minor  natural 
organics.  Good  B  horizon 


80,%  clav,  minor  silt 


Water  table  3  feet  deeper 
^  than  other  sites. Farther 
-  from  Best  Slough  than 
other  sites . 

Brown  medium  to  coarse 
sand  with  pebbles  grading 
quickly  down  into  gravel 
with  sand.  Rock  fragments 
appear  to  be  volcanic  - 
dacite  or  andesite 
porphyry . 


Sample  Blows/ft. 
Type  10  30  50 


Remarks 


1 7-06-S 1 
0VM  <  Ip pm 


17-06-S2 
0VM  <lppm 


Page  55  Of 


59 


BORING  NO. 


18-01 


Project  Name 


Beale  AFB  IRP 


No. 


10416K 


"18  Bulk.  Fuel  Storage 


Site__ _ 

No.  Of  Samples 
Drilling  Method 


Logged  By 


J'Cara 


8"  Auger 


Checked  By 
Date  L1/n/85 


J.  Miller 


Description 

Brown  clay  and  medium  sand 

Fine  to  medium  sand  with 
silt/clav  orange  color, 
probably  B  horizon 

Clay  and  silt  with  fine 
sand. Overall  red/brown 

Red/brown  f  ine  to  medium 
sand  and  silt,  minor 
gravel 

Medium  to  coarse  sand  and 
gravel 

Stiff  silt  and  clay 

Compact,  hard  fine  to 
medium  sand 


Remarks 

18-01-Sl 

"Background  Hole 
L8-01-S2 

18-0 1 -S3 

18-01-S4 

18-01-S5 

18-01-S6 
1 8—0 1 — S  7 
18-01-S8 

18-0 1-S9 

No  OVM  readings 
over  1  ppm. 


tt 
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BORING  NO. 


Project  Name . 


Be, lie  AFB  IRP 


"US  Bulk  Fuel  Storage 


No.  Of  Samples 
Drilling  Method 


3"  Auger 


N0>  104  lhK 


Logged  By  b • 
Checked  By  J- 
Date  11/1 5/85 


S.  Thurston 


J.  Miller 


Description 


Clay  with  silt  and  sand 

^  As  above  but  with  black 
splotches 

Red  clay  with  silt  and 
fine  sand 

Coarse  sand  and  gravel 
with  some  silt  and  clay 
Greenish  metallic 
splotches 


Coarse  sandy  gravel  with 
reen  and  red  splotches 


cemented  sand  in  places 
Coarse  sand  and  gravel 
with  minor  clay 
Compact  silt 


Sample  Blows/ft. 
Typ®  10  30  50 


Remarks 


18-02-Sl 

18-02-S2 
OVM  < lppm 

18-02-S3 
1 8-02-S4 
18-02-S5 

18-02-S6 

18-02-S7 


1 8-02-S8 
18-02-S9 

A1  1  OVM  readings 
<>  ppm. 
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BORING  NO.  18-Q3 


Project  Name  Beale  AFB  IRP _  No.  104  16K 

Sirs  "13  Bulk  Fuel  Storage _ _  Logged  By  S.  Thurston 

No.  Of  Samples  9 _ _  Checked  By  J.  Miller 

Drilling  Method  8"  Auger _  Date  1 1/15/85 _ 


BORING  NO. 


18-04 


Project  Name  Beale  afb  irp _ No.  lovibK 

Site  ::  1 8  Bulk  Fuel  Storage  Logged  By  Thurston 

No.  Of  Samples  2 _  Checked  By  J  •  Miller 

Drilling  Method  8"  Au^r _  Date  1  !/i6/8  j _ 


Description 

Stilt  ulay  with  medium,  sand 
Fine  to  medium  sand  with 
minor  silt,  becoming 
siltier  at  base 

Compact  silt 

Medium  to  very  tine  silt 


Very  fine  sand  and  silt 

Compact  silt;  difficult 
to  drill;  added  water 


Remarks 

1 8 -04 -S  1 
1 8-04-S2 

1 8-04-S3 

1 8-04-S4 

OVM  ~2ppm  in  hole 
1 8-04-S3 

18-04-S6 

18-04-S7 

7  gallon  water  added 
18-04-S8 

18-04-S9 
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APPENDIX  F 


Laboratory  Procedures 


F. 


ANALYTICAL  PROCEDURES  AND  LABORATORY  QUALITY 
ASSURANCE/QUALITY  CONTROL 


F.l  Analytical  Procedures 

The  following  are  summaries  of  the  analytical  methods  employed  by 
Acurex  Analytical  Laboratory  in  the  analysis  of  soil  and  water  samples  collected 
during  the  investigation  at  Beale  AFB.  Unless  otherwise  noted,  the  procedures 
followed  the  referenced  methods. 

All  analytical  methods  are  those  prescribed  by  the  Air  Force.  No 
specific  method  for  explosive  analysis  was  prescribed;  an  appropriate  method  was 
chosen  and  employed. 

F.I.l  Volatile  Organic  Analysis,  EPA  601/S0 10  and  602/S020 

Samples  were  analyzed  for  purgeable  halocarbons  following  EPA 
Method  601  for  waters  and  Method  8010  for  soils  using  1%  SP-1000  on  Carbopack  B 
as  the  primary  column  packing  material.  The  method  can  be  summarized  as 
follows: 


Helium  is  bubbled  through  5  ml  of  water  sample,  or  5  g  of  soil  sample 
dispersed  in  5  ml  of  reagent  water,  contained  in  a  specially  designed  purging 
chamber  at  ambient  temperature.  The  purgeable  halogenated  organic  compounds 
are  efficiently  transferred  from  the  aqueous  phase  to  the  vapor  phase.  The  vapor 
is  swept  through  a  sorbent  column,  packed  with  a  methyl  silicone  adsorbent,  tenax 
and  coconut  charcoal,  where  the  purgeables  are  trapped.  After  purging  is 
completed,  the  sorbent  column  is  heated  and  back  flushed  with  helium  to  desorb 
the  purgeables  onto  a  gas  chromatographic  column.  The  gas  chromatograph  is 
temperature  programmed  to  separate  the  purgeables  which  are  then  detected  with 
a  Hall  detector.  The  following  compounds  are  identified  based  upon  retention  time 
and  quantified  using  the  three-level  external  standard  calibration  technique: 


F-l 


MICROCOPY  RESOLUTION  TEST  CHART 

NA!«'NAl  HUBIAU  Of  >'ANPAPD>  1%<  A 


Chloromethane 
Bromomethane 
Dichlorodifluoromethane 
Vinyl  chloride 
Chloroethane 
Methylene  chloride 
T  richlorofluoromethane 

1 .1- DCE 

1.2- DCA 
trans-1 ,2-DCE 
Chloroform 

1,2-DCA 

1 ,1,1-TCA 

Carbon  tetrachloride 


Bromodichlorome  thane 

1 .2- Dichloropropane 
trans-1 ,3-  Dichloropropane 
TCE 

Dibromochlorome  thane 

1 .1 .2- Trichloroe  thane 
cis- 1 ,3-Dichloropropane 
Chloroethylvinyl  ether 
Bromoform 
Tetrachloroe  thane 

Te  trachloroe  thene 
Chlorobenzene 
Dichlorobenzenes  (3  isomers) 


Dibromomethane  was  employed  as  a  surrogate  to  monitor  purging  efficiency. 


Samples  were  analyzed  for  purgeable  aromatics  following  EPA  Method 
602  for  waters  and  Method  8020  for  soils  using  5%  SP- 1200/ 1.7  5%  Ben  tone  34  as 
the  primary  chromatographic  column  packing  material.  The  method  can  be 
summarized  as  follows: 


Helium  is  bubbled  through  5  ml  of  water  sample,  or  5  g  of  soil  sample 
dispersed  in  5  ml  of  reagent  water,  contained  in  a  specially  designed  purging 
chamber  at  ambient  temperature.  The  purgeable  aromatic  compounds  are 
efficiently  transferred  from  the  aqueous  phase  to  the  vapor  phase.  The  vapor 
is  swept  through  a  sorbent  column,  packed  with  a  methyl  silicone  adsorbent 
and  tenax,  where  the  purgeables  are  trapped.  After  purging  is  completed,  the 
sorbent  column  is  heated  and  back  flushed  with  helium  to  desorb  the 
purgeables  onto  a  gas  chromatographic  column.  The  gas  chromatograph  is 
temperature  programmed  to  separate  the  purgeable  compounds  which  are 
then  detected  with  a  photoionization  detector  (PID).  The  following 
compounds  are  identified  based  upon  retention  time  and  quantified  using  the 
three-level  external  standard  calibration  technique: 

Benzene  Chlorobenzene 

Toluene  Xylenes  (3  isomers) 

Ethylbenzene  Dichlorobenzenes  (3  isomers) 


Bromofluorobenzene  was  employed  as  a  surrogate  to  monitor  purging  efficiency. 


i 


F-2 


F.  1 .2  Oil  and  urease,  Total  Recoverable,  EPA  4  1  3.2 

Petroleum  Hydrocarbons,  Total  Recoverable,  EPA  418.1 

For  soils,  30  grams  of  sample  is  sonicated  according  to  EPA  Method 
3550  with  300  ml  Freon  113.  For  waters,  the  contents  of  a  1-1  sample  bottle  are 
checked  with  pH  paper  to  verify  the  pH  as  <2,  and  serially  extracted  three  times 
with  60-ml  aliquots  of  Freon  113.  The  sample  bottle  is  rinsed  with  Freon  113,  and 
the  rinsings  are  added  to  the  extract.  The  extract  is  dried  using  purified  sodium 
sulfate,  then  scanned  in  the  absorbance  mode  from  3200  cm"*  to  2700  cm'*  in  a 
dual-beam  infrared  spectrophotometer.  For  petroleum  hydocarbon  determination, 
the  extract  is  stirred  with  three  grams  silica  gel  to  adsorb  non-mineral  oils  and 
greases  prior  to  infrared  analysis.  A  five-level  calibration  curve  is  prepared  using 
serial  dilutions  of  a  reference  standard  mixture  of  n-hexadecane,  iso  octane  and 
chlorobenzene. 

F.  1 .3  Metals  Analysis  (  As,  Ba,  Cd,  Cr,  Pb,  Hg,  Se,  Ag), 

E.P.  Toxicity,  EPA  1  310 

Water  samples  are  prepared  for  metals  (except  mercury)  analysis  b> 
acidifying  a  100-ml  aliquot  of  sample  with  5-ml  concentrated  nitric  acid, 
evaporating  the  sample  at  9 0°C  down  to  approximately  50  ml,  then  adjusting  the 
sample  volume  to  100  ml  with  deionized  water.  For  mercury  analysis,  another 
aliquot  of  sample  is  taken  and  cold-digested  with  nitric  acid. 

For  total  soil  metals  analysis;  five  grams  of  soil  is  digested  with 
deionized  water  and  nitric  acid.  The  digestate  is  decanted  without  filtering,  and 
volume-adjusted  to  100  ml. 

Soil  samples  requiring  E.P.  toxicity  testing  are  extracted  for  24  hours 
with  deionized  water  and  adjusted  to  pH  5  ♦  0.2  with  0.5  N  acetic  acid.  The 
extract  is  then  filtered  through  a  0.4  5  urn  membrane  end  digested  in  the  same 
manner  as  water  samples. 
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F.1.4 


Pesticide/Herbicide  Analysis,  SM5Q9A  (Organochlorine  Pesticides), 
SM  509  B  (Chlorophenoxy  Acid  Herbicides) 


Soil  and  water  samples  were  anlayzed  for  pesticides  following 
Method  509A  and  herbicides  following  Method  509B  (Standard  Methods  for  the 
Examination  of  Water  and  Wastewater,  16th  edition).  A  3%OV-l  column  was 
employed  as  the  primary  column  for  pesticides.  A  6-foot  1.5%  SP-2250/1.95%  SP- 
2401  was  used  as  the  primary  column  for  the  herbicides.  Water  samples  for 
pesticide  analysis  were  extracted  with  methlene  chloride,  solvent  exchanged, 
concentrated,  and  then  injected  into  a  gas  chromatograph  operated  isothermally. 

Soil  samples  for  pesticide  analysis  were  sonicated  in  15%  methylene 
chloride/nexane,  concentrated,  and  then  injected  into  a  gas  chromatograph 
operated  isothermally. 

Detection  of  the  eluting  compounds  were  performed  with  an  electron 
capture  detector.  Samples  for  herbicide  analysis  were  extracted  with  diethyl  ether 
and  the  extract  hydrolyzed.  The  herbicide  acids  were  methylated  and  then  injected 
into  a  gas  chromatographic  system  operated  isothermally.  An  electron  capture 
detector  was  employed  for  detection  of  the  herbicides. 

F.l.5  Explosives,  Analysis  of  Trace  Amounts  of  Six  Selected  Poly-nitro 

Compounds  in  Soils  American  Industrial  Hygiene  Association  Journal 

4  5(4^  222-226  (l4fcu) 

Soil  samples  were  prepared  by  extracting  10.0  grams  of  soil  using 
son  n  a  lion  with  20.0  milliliters  of  acetonitrile.  Extracts  were  clarified  by 
centrifugation  and  filtration  through  a  0.45  um  membrane.  25  ul  of  extract  was 
analyzed  using  reverse-phase  high  performance  liquid  chromatography  (HPLC) 
Employing  a  10  micron  C-lS  chromatographic  column.  The  separation  was 
accomplished  isocratically  using  a  40/60  methanol/water  mobile  phase  at  a  How  of 
2  ml/mm.  A  UV  detector  set  to  254  nanometers  was  employed  for  quantitation, 
using  external  standard  calibration.  The  method  analyzed  lor  the  following 
omponentM  RDX  ( 1 ,3,5-trimtro- 1 ,3,5-triazacyclohexane),  HMX(  1 ,2,3,5,7- 
tetramtro- 1  ,),5,7-tetraaza-cyclooctane)  and  TNT  (2,4, 6-trinitrotoluene). 
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F.  1 .6 


Phenolics,  Total  Recoverable,  EPA  420.1 


Soil  samples  were  prepared  for  total  phenols  by  forming  a  slurry  of  20g 
soil  in  400  ml  reagent  water,  distilling  the  slurry  and  collecting  the  distillate.  For 
water  samples,  200  ml  sample  was  distilled  to  remove  interfering  compounds. 

Aliquots  of  the  water  and  soil  distillates  were  buffered  to  pH  1 0+_0.2 
with  a  buffer  solution  prepared  with  ammonium  chloride  and  ammonium  hydroxide, 
^inoantipyrene  and  ferricyanide  are  added  to  the  distillates  to  form  a  colored 
antipyrene  complex  which  is  measured  spectrophotometrically  by  absorbance  at 
510  nm.  Standards  prepared  from  a  stock  phenol  standard  are  used  to  create  a 
five-point  calibration  curve  used  for  sample  quantitation. 

F.1.7  Base/Neutrals  and  Acids,  EPA  625 

Soil  and  water  samples  were  analyzed  for  semivolatile  organics 
according  to  U.S.  EPA  Method  625  (Federal  Register,  Volume  49,  No.  209,  Oct.  26, 
1984;  page  1  53).  The  method  can  be  summarized  as  follows: 

For  water  samples,  one  liter  of  sample  is  serially  extracted  with 
methylene  chloride  at  a  pH  greater  than  1  1  and  again  at  pH  less  than  2. 
The  two  methylene  chloride  extracts  are  dried  and  each  concentrated 
to  a  volume  of  1  ml. 

For  soils,  a  known  amount  of  sample,  approximately  30  g,  is  serially 
extracted  with  methylene  chloride.  The  methylene  chloride  extracts 
are  combined,  dried  and  concentrated  to  a  volume  of  I  ml.  The 
concentrates  from  both  soil  and  water  extractions  are  injected  into  a 
c«C/MS  system  set  specifically  for  the  separation  and  measurement  of 
the  priority  pollutants.  Qualitative  identification  of  the  priority 
pollutants  is  performed  initially  using  the  relative  retention  times,  the 
relative  abundance  of  three  characteristic  ions  and  their  ratios.  The 
entire  mass  spectrum  is  reviewed  before  an  identification  is  recorded. 
Quantitative  analysis  is  performed  using  an  internal  standard  with  a 
single  characteristic  ion. 
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Prior  to  analysis  every  sample  is  spiked  with  surrogate  compounds  as 
part  of  Acurex's  Quality  Control  Program.  These  compounds  simulate  the  behavior 
of  compounds  of  interest  and  confirm  that  acceptable  recoveries  are  being 
achieved  on  every  sample. 

F.l.S  PCB  Analysis,  EPA  608 

Soil  samples  were  analyzed  for  PCBs  following  Methods  3550  and  608. 
A  3%  OV-1  column  was  employed  as  the  primary  column.  Samples  were  sonicated 
in  1:1  acetone/hexane,  concentrated,  and  then  injected  into  a  gas  chromatograph 
operated  isothermally.  Detection  of  the  eluting  compounds  were  performed  with 
an  electron  capture  detector. 

F.2  Laboratory  Quality  Assurance  Summary 

The  results  of  the  laboratory's  quality  assurance/ quality  control 
program  for  the  Beale  AFB  project  are  compiled  in  Table  F-l.  Laboratory 
duplicates  and  method  blanks  were  each  included  at  approximately  10%  frequency. 
Matrix  spikes  were  analyzed  at  5%  frequency. 

The  \curex  Analytical  Laboratory  Quality  Assurance  Plan  is  also 
included  in  this  appendix. 
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1.  INTRODUCTION 

Tne  purpose  of  tnis  Quality  Assurance  Plan  is  to  cescribe  tne 
procedures  that  are  used  to  assure  tne  degree  of  quality  of  organic  analyses. 
While  tnis  Quality  Assurance  plan  is  in  £? A  format,  it  is  applicaDle  to 
organic  analysis  as  aporoved  by  the  State  of  Caifornia  Department  of  Mealtr 


Services. 


1^6 


3e:t'or  \c.  2.3 
3«v:3’.  or  ‘.0.  3 
Oate  :  Januar_.  2 
°age  1  o'  2 

2.3  ^oject  2esc r ’  o  1 1  or 

The  purpose  of  this  project  is  to  provide  quantitative  organ;  ana’/ses 
or  water,  wastewater,  sludge,  soil,  sediment,  and  air  samples.  Spec'  *’ca' , 
the  *ollowing  -netnods  will  oe  usee  for  waters,  soi',  liquid  wastes,  so’ id 
wastes,  and  air  samples  are  presented  in  ’able  2.3-1. 


as  ■» 


j«;*  •  :r  _  .  '  .  : 

'«  <  5  On  ’«C  . 

2ate  .a^a-.  2.  :955 
:age  2  o*  : 


2.3-1.  Met"oc!s  Recommended  'or  -_ n«  Ara  /S’$  j';an  1 ;  1  ''"cc : s 
■o  «ater,  3c-',  _':fd  waste,  Sc'-:  waste,  arc  a-*  lamo  as 


^omoounc  2' ass 

water* 

Sd  ’ : , 
rare.  or 

So'  1 3  waste  a ’ -a 

Ahfno ' s 

504,525 

90AC.52': 

v  t-osam’  n«s 

or 

80  r  ,32r 

3u-geaoie  na'ocaroons 

or  .624 

3c::.924o 

rrgeao’e  a-amarcs 

5C2.o24 

302' .9240 

aesti:ioes,  3Zis 

608,525 

308C ,92'0 

Ao'/nuc  ea-  aromaf:  •’yc-oca-oors 

6 '.  3 

93:: 

-jgeao'es  30  .o  ar  e  organ-cs 

624 

324C 

Sen-  *  o'  a:  • ' «  3C  3%  a 

525 

92 '0 

2 '  3 r cc'enciy  ic  • :  ^e-r  :-3ts 

A  '  ■*> 

3:50 

O-ganopnosoiate  oesrraes 

0  1  A 

9142 

‘.crra’ ogeratec  o’at''*  organ- os 

9015 

Ac  "o '  e  ■  r  , 

o  02 

3C3C 

An:na‘ a:*  esters 

606 

3062 

v  tnoa-omat i cs 

609 

SC9C 

2nlorinatec  nydrocaroons 

512 

3120 

aSee  :«dfal  Registe-  a.:  :-a  aj-c  1 

36,  Dctooe- 

26.  1384.  'or 

complete  details  of  water  mtoods 
3$ee  ’est  ^ttnods  'or  Evaluating  So 

’  • d  wastes 

3"-346,  Seccnj 

Edition  'or  complete  detai’s  o'  natnods 
cM«tnods  'or  air  analysis  are  referenced  -n  '•‘etoods  o'  At- 
Sampling  and  Ana'/ sis,  2nd  Edition,  APha  1  a  " ,  n'.CSh  Manua' 
Anaiytica’  ^ttnods,  2"d  Ed't’on  19"  and  Oua’ry  Assurance 
Handboo*  'or  Air  Pollution  Measurement s ,  ;o’  :: ,  Amb’art  A' 
Speci'ic  '••mods,  .3.  EPA-6QC  i-"-G2',  *ay  19" 


F  tP 


i«Z'  •  . 

-ev  ■  3 '  . 

Cate  anJa',  ’.jet 

3age  1  2 

1 .  -  -~:_e:t  "Zir  •  tat  •  j<*  a^c 

'"e  act’-;  aoorat3r*  3‘-tctor  s  -iff  ‘nompson.  Dr.  ;'or,ca 

a  «•  -.a'-age  tie  reject.  3':na>-a  Scot:  '  oe  resoo^s'D'e  *o r 

a‘  SC  w;  a^a  /ses  anc  S'1.  Sarar  Scno«r  *■’’  oe  -eSDonso  e  to,~  i 
a*a  .ses.  *"e  samp'e  ^stocar,  «nc  's  a'sc  'esoorsio’e  *o"  t'ac^'rg  a'' 
>a~:  es.  $  •*’«''  :ai  a".  ~-e  da  -eores«rtat •  /e  s  S^eg  v.:o-',  ao^  «*■'' 

a:o'o«e  ;_::e:u'es  a^c  -ev-e««  3ua'’ty  assu^a^ce  tata. 


A"  /* 


c  > 


figure  2.^-1.  0rcjec:  O^gar  i  rati  on 
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Sect' or  F<a  .  2.: 

Rev’ si  or  he .  2 
Date:  Janua-y  2,  192’: 
Rage  1  o'  2 

2.5  21  *or  Measj-ement  Data  in  Terns  o*  Precision,  Accura:y. 

anq  ^omp.eteness 

’ne  QA  goals  are  summarised  in  ’able  2.5-1. 

•  ’he  metnod(s)  precision  (percent  USD)  will  oe  determined  from 
duplicate  analysis.  At  least  one  sample  in  a  batcn  of  ten  will  oe 
analyzed  in  duplicate.  Analysis  snail  meet  the  criteria  in 
Table  2.5-1  'or  precision. 

•  Tne  metnod  accuracy  for  water  and  soil  samples  will  be  determinea 
by  spiking  selected  samples  with  compounds  listed  in  Table  2.5-2. 
Accuracy  will  be  reported  as  the  percent  recovery  of  the  test 
compound  and  shall  meet  the  criteria  given  in  Table  2.5-1. 

•  Completeness  (percent)  will  be  assessed  as  valid  sample  data  (VSD) 
divided  by  total  expected  sample  data  (TSD)  times  IDO,  i.e.; 


VSD 

T3T 


x  100 


Analysis  shall  meet  the  criteria  in  Table  2.5-1  for  compl eteness . 
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’’able  2.5-1.  Sumnary  of  Objectives  for  Precision  and  Accuracy 


3rec i s i on 


Maximum  Acceptable  Percent  of  Difference 


Between  Duplicate 
(percent ) 

Analyses 

volati le 

15 

Sase/Neutra' 

50 

Acid 

40 

Pesticides 

40 

Accuracy 

Water  Samples 

Acceptable  Range  of 

Recovery 

(percent) 

1 

Pesticides 

40  to  130 

:  Volatiles 

60  to  145 

Base/neutrals 

30  to  120 

Acids 

10  to  120 

Water  Samel es 

Acceptable  Range  of 

Recovery 

Surrogate  5ci<es 

(percent) 

Volatiles 

80  to  120 

Base/neutral s 

30  to  130 

Acids 

15  to  110 

Pesticides 

70  to  120 

TCDD 

i 

20  to  150 

Soil /waste  Samples 

Acceptable  Range  of 

Recovery 

Matrix  SDixes 

(percent ) 

1 

Pesticides 

25  to  140 

Volatiles 

50  to  140 

Base/neutral s 

30  to  140 

Acids 

20  to  120 

Soil /Waste  Samples 

Acceptable  Range  of 

Recovery 

(percent) 

!  Pesticides 

25  to  140 

|  Volatiles 

60  to  130 

Base/neutrals 

25  to  120 

Acids 

15  to  110 

Completeness  >90  percent 
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2.6  Sanpl  ing  Procedures 

Sample  containers  will  oe  cleaned  according  to  the  type  of  analysis 
ream  red.  Standard  Operating  Procedures  describe  the  cleaning  methods  for 
eacn  bottle  code.  Sample  preservati ves  and  holding  time  per  parameter  are 
snown  m  Table  2.6-1. 
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Table  2.6-1.  Preservation  and  Holding  Times  for  Samples 


i 

j  Parameter 

Bottle  Code 

Preservation 

Holding  Time 

1 

j  Purgeable  halocarbons 

1 

t 

! 

!  Purgeable  aromatics 

I 

1 

Acrolein,  acrylonitrile 

Glass, 

teflon-1  ined 
septum 

Glass, 

tef 1 on-1 i ned 
septum 

Glass, 

teflon-1 ined 
septum 

Cool,  A°c 

0.008  percent 

Na  2  S2O3 

Cool ,  4°C 

0.008  percent, 
Na2S203 

Adjust  pH  1  to  2 

Cool ,  A°c 

0.008  percent, 
Na2S2Q3 

Adjust  pH  4  to  5 

14  days 

14  days 

14  days 

Phenol s 

Glass,  amber 

Cool,  4°C 

7  days  until 
extraction 

|  Semi volati  les  (3NA) 

Glass,  amber 

Cool  ,  4°C 

7  days  until 
extraction 

{  Pesticides  and  PCBs 

j 

Glass,  amber 

Cool ,  4°C 

Adjust  pH  5  to  9 

7  days  until 
extracti on 

Ni  trosami nes 

Glass,  amber 

Cool ,  4°C 

0.008  percent 

Na2s2°3 

7  days  until 
extraction 

Polynuclear  aromatic 
hydrocarbons 

Glass,  amber 

Cool,  4°C 

7  days  until 
extraction 

Chi orophenoxy  acid 
herbicides 

Glass,  amber 

Cool,  4°C 

7  days  until 
extraction 

Organophospnate 

1  pesticides 

Glass,  amber 

Cool ,  4°c 

7  days  until 
extraction 

Phthalate  esters 

Glass,  amber 

Cool,  4°C* 

7  days  until 
extraction 

Nitroaromatics 

Glass,  amber 

Cool,  4°C 

0.008  percent 

2  S2O3 

7  days  until 
extraction 

Chlorinated 

hydrocarbons 

Glass,  amber 

>-■  *  —  , 

O 

O 

O 

** 

O 

O 

/  days  until  1 
extraction 

i 
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2 .6  Samol ing  Procedures 

Sample  bottles  will  be  cleaned  according  to  the  type  of  analysis 
required.  Standard  Operating  Procedures  describe  the  cleaning  methods  for  each 
bottle  code.  Sample  preservati ves  and  holding  times  per  parameter  are  shown  in 
Table  2.6  .1. 
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Parameter 

Bottle  Code 

Preservation^ 

Holdinc  T ime 

Metals 

Red 

HNO3  to  pH  <2 

1 

month 

Na,  K ,  Ca,  Mg 

White 

-- 

7 

days 

Hexavalent  chromium 

White 

-- 

2 

days 

Acidity 

White 

-- 

14 

days 

Alkalinity 

White 

-- 

14 

days 

Ammonia 

Yellow 

H2SO4  to  pH  <2 

1 

month 

BOD 

White 

— 

2 

days 

Chloride 

White 

— 

14 

days 

COD 

Yellow 

H2SO4  to  pH  <2 

1 

month 

Cyanides,  total 

Green 

NaOH  to  pH  >12 

14 

days 

Fluoride 

White 

-- 

1 

month 

Hardness 

White 

-- 

1 

month 

Nitrate 

Yellow 

H2S04  to  pH  <2 

2 

days 

Oil  and  Grease 

Yellow  (glass) 

H2SO4  to  pH  <2 

1 

month 

pH 

White 

-- 

2 

hours 

Phenols,  total 

Blue  (glass) 

1  g  CUSO4/I,  H3PO4  to  pH  <4 

1 

month 

Specific  Conductance 

White 

-- 

1 

week 

Sulfate 

White 

— 

14 

days 

TDS 

White 

-- 

14 

days 

TOC 

Yellow 

H2S04  to  pH  <2 

1 

month 

TOX 

White  (glass) 

-- 

14 

days 

1  All  samples  held  at  4*C. 


Soil  samples  do  not  have  any  chemical  preservatives. 


Table  2.6.1  Preservation  and  Holding  times  for  Samples 
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Each  sample  or  group  of  samples  shipped  to  Acurex  for  analysis  will  be 
given  an  Acurex  identification  number.  The  Sample  Custodian  will  record  the 
client  name,  numper  of  samples,  and  date  in  the  Sample  Control  Log  Book.  The 
identification  number  will  appear  on  a  traveler  that  will  be  released  when  the 
samples  are  logged  in.  This  traveler  will  identify  the  type  of  analyses 
requested  for  the  samples.  When  all  analyses  are  completed,  all  sample 
extracts  will  be  gathered  and  stored.  Two  months  after  the  report  is  sent, 
samples  are  disposed.  Digests  are  safely  disposed  three  months  after  the 
report  goes  out. 

All  data,  reports,  and  documents  pertaining  to  samples  are  stored  by  the 
Sample  Custodian  either  at  Acurex  or  off-site. 

Samples  requiring  a  higher  degree  of  chain-of-custody  are  stored  an^er 
strict  lock-and-key  procedures.  Samples  are  signed  out  and  back  into  the 
Sample  Custodian's  custody. 

More  detailed  descriptions  of  sample  custody  are  found  in  Standard 
Operating  Procedures:  OP-SCC  3  Sample  Custodian  Duties,  OP-DIV  1  Chain  of 
Custody,  OP-DIV  5  Sample  Tracking  on  IFBs,  OP-DIV  3  Security  of  Laboratory, 
OP-QA  4  Assembly  of  Uocument  Files,  and  OP-SCC  1  Receipt  and  Opening  of 
Samples. 
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2 .8  Calibration  Procedures  and  Frequency 

Calibration  of  the  atomic  absorption  spectrometer  will  be  performed  at  the 
beginning  of  each  elemental  analysis.  After  the  instrument  parameters  are  set, 
a  multi-level  (3-5)  calibration  will  be  performed.  The  instrument  sensitivity 
will  be  determined.  If  the  sensitivity  is  not  comparable  to  the  manuf acturer 1 s 
specif ications ,  the  instrument  will  be  reset  until  it  does  meet 
specifications.  A  MBS  certified  standard  of  trace  metals  in  water  will  be  run 
if  the  determination  of  the  samples  are  in  the  ppb  range.  If  the  determination 
is  outside  of  the  acceptance  criteria  of  the  NBS  standard,  the  analysis  will  be 
stopped  and  corrected.  After  every  five  to  ten  samples,  a  check  standard  will 
be  run  to  verify  that  the  calibration  is  within  10%.  A  value  outside  of  this 
range  will  cause  the  instrument  to  be  recal ibrated  and  the  last  five  samples  to 
be  rerun.  At  the  end  of  the  run,  five  determinations  are  made  of  the  "0" 
standard  after  the  last  check  standard  to  determine  the  instrument  detection 
limit  which  is  defined  as  five  times  the  standard  deviation  of  the  noise 
("0"  standard). 

Table  2.8.1  lists  the  applicable  Standard  Operating  Procedures  per 
measurement  parameter. 

AA  standards  are  replaced  every  six  months.  The  new  standard  is  checked 
against  the  old  standard  before  replacement.  If  there  is  a  large  deviation,  a 
certified  standard  is  also  run.  If  the  new  standard  still  does  not  match,  it 
is  remade. 
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Parameter 

Standard 

Metals  by  AAS 

OP-INORG 

0P-IN0RG 

Hexavalent  chromium 

0P-IN0RG 

Mercury 

0P-IN0RG 

0P-IN0RG 

Organic  Lead 

OP-INORG 

Alkalinity 

0P-IN0RG 

Ammonia 

OP-INORG 

Chloride 

0P-IN0RG 

Fluoride 

OP-INORG 

pH 

OP-INORG 

Specific  conductance 

OP-INORG 

Sulfate 

OP-INORG 

Operating  Procedure 

12  AAS  Setup  For  Flame  Determinations 

14  Atomic  Absorption  Analysis 

16  Hexavalent  Chromium  Analysis 

7  Level  1  Mercury  Analysis 

15  Mercury  Analysis  of  Soil  and  Water 

17  Organic  Lead  Analysis 

26  Total  Alkalinity 

28  Ammonia  Determination 

23  Chloride  Determination 

21  Soluble  Fluoride  Analysis 

19  pH  Determination 

20  Specific  Conductance 

25  Sulfate  Analysis 


Table  2.8.1  Standard  Operating  Procedures  -  Calibration 
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2.9  Analytical  Procedures 

Only  Acurex  Standard  Operating  Procedures  or  methods  found  in  ERA  manuals. 
Standard  Metnods  for  the  Examination  of  Water  and  Wastewater,  or  other  standard 
accepted  methods  will  be  employed. 

Parameter  Acurex  Standard  Operating  Procedure 


Metals 

OP- 1  NO  RG 

7 

OP-INORG 

8 

OP-INORG 

12 

OP-INORG 

13 

OP-INORG 

14 

OP-INORG 

15 

OP-INORG 

16 

OP-INORG 

17 

OP-INORG 

18 

OP-INORG 

19 

Alkal ini ty 

OP-INORG 

26 

Ammonia 

OP-INORG 

23 

Chloride 

OP-INORG 

23 

Fluoride 

OP-INORG 

21 

Oil  and  Grease 

OP-INORG 

27 

pH 

OP-INORG 

19 

Specific  Conductance 

OP-INORG 

20 

Sulfate 

OP-INORG 

25 

F~ 


level  1  Mercury  Analysis 
Metals  Digestion 

AAS  Setup  for  Flame  Determinations 

AAS  Setup  for  Heated  Graphite  Furnace 

Atomic  Absorption  Analyses 

Mercury  Analysis  of  Soil  and  Water 

Hexavalent  chromium  Analysis 

Organic  Lead  Analysis 

EP  Toxicity  Extraction 

California  Assessment  Manual 
Waste  Extraction  Test 

Total  Alkalinity 

Ammonia  Determination 

Chloride  Determination 

Soluble  Fluoride  Analysis 

Oil  and  Grease 

pH 

Specific  Conductance 
Sulfate 
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Z  .  12  3er*or-naocs  and  Systems  Audits 

~ne  Department  of  Health  Services  performs  a  systems  audit  of  general 
tr.envst-y  every  tn'-ee  years.  In  additon,  the  Environmental  Protection  Agency 
also  pe- forms  systems  audits.  3otn  groups  submit  samples  for  performance 
audits. 

Inte-nally,  systems  and  performance  audits  are  performed  at  least  once 
every  s i x  morons  by  One  Inorganic  Chemistry  Manager.  The  Laboratory  Director, 
uality  Assurance  Representative,  and  Project  Managers  may  also  submit  blind 
performance  audit  samples  and  conduct  systems  audits. 
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2.13  3reven tive  Maintenance 

The  instruments  used  in  general  chemistry  are  maintained  Dy  the 
manufacturers.  The  atomic  absorption  spectrophotometer  receives  a  yearly 
oreventive  maintenance  from  Perkin-Elmer  Corporation.  The  analytical  balance 
receives  a  preventive  maintenance  every  6  months.  The  infrarec  spectrometer , 
ultravic'et/visable  spectrometer ,  TOC  analyses,  and  TOX  analyses  receive 
preventive  maintenance  as  needed.  Logpooks  are  kept  for  each  instrument 
snowing  instrument  problems  and  service.  Supplies  of  instrument  expendables 
are  maintained  on  a  three  month  basis. 
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iomc 1  eteness 


wOmo'eteness  w:!l  De  calculated  as  the  ratio  of  acceptable  measurements 
ootained  to  tne  total  numoer  of  planned  measurements. 
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2.15  Cor-gct’ve  Action 

Co^-ect  i  ve  actions  are  init  iac.ec  wnenever  measurement  precision,  accuracy, 
or  completeness  deviate  from  tne  objectives  established  in  section  2.5.  In 
add  it’ on,  corrective  actions  are  initiated  wnenever  problems  are  ide.otifiec 
tnrpugn  cne  internal  auditing  procedures  described  in  section  2.12. 

Corrective  actions  begin  with  identifying  tne  source  of  tne  problem. 
Dotent'a'  oroplem  sources  include  failure  to  adhere  to  prescribed  measurement 
procedures,  equipment  malfunction,  or  systematic  contamination.  Corrective 
actions  appropriate  for  tnese  problems  (respectively)  are  more  intensive  staff 
training,  ecuipment  repair  followed  by  a  more  intensive  preventive  maintenance 
prog-am,  anc  removal  of  the  source  of  contamination. 

"The  supervisor  has  the  primary  responsibility  for  initiating  and 
cpmpl et ■ ng  corrective  actions  for  measurement  systems.  The  QA  representati ve 
mcnitcrs  fe  p-pgress  of  corrective  actions  and  ensures  t.ney  proceed  in  a  timely 
manner,  "he  inorganic  chemistry  manager  approves  all  corrective  actions,  and 
deoerc'ng  on  tne  severity  of  the  problem,  obtains  concurrence  ^rcm  tne  client. 


Section  2.16 
Revision  No.  1 
Date:  January  9  ,  1986 
Page  1  of  1 


Section  2.16  QA  Reports  to  Management 

The  inorganic  chemistry  manager  is  responsible  for  evaluating  measurement 
accuracy,  precision,  and  completeness  on  a  routine  basis,  and  reporting  results 
f-om  the  evaluations  to  the  laboratory  director  and  the  QA  representati ve . 
Reports  on  corrective  actions  and  their  resolution  are  prepared  by  the 
responsible  individual  and  submitted  to  the  QA  representati ve  and  the  laboratory 
director.  Results  of  performance  audits  are  also  submitted  to  the  laboratory 
director  and  QA  representati ve.  Each  analytical  report  will  include  a  separate 
QA  section  which  summarizes  the  data  quality  information. 
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2.7  Sample  Custody 

Each  sample  or  group  of  samples  shipped  to  Acurex  for  analysis  will  be 
given  an  Acurex  identification  number.  The  Sample  Custodian  will  record  the 
client  name,  number  of  samples,  and  date  in  the  Sample  Control  Log  Book.  The 
identification  number  will  appear  on  a  traveler  that  will  be  released  when  the 
samples  are  logged  in.  This  traveler  will  identify  the  type  of  analyses 
requested  for  the  samples.  When  all  analyses  are  completed,  all  sample 
extracts  will  be  gathered  and  stored.  Two  months  after  the  report  is  sent, 
samples  are  disposed  of  unless  otherwise  agreed  with  the  client. 

All  data,  reports,  and  documents  pertaining  to  samples  are  stored  by 
the  Sample  Custodian  either  at  Acurex  or  offsite. 

Samples  requiring  a  higher  degree  of  chai n-of-custody  are  stored  under 
strict  lock-and-key  procedures.  Samples  are  signed  out  and  back  into  the 
Sample  Custodian's  custody. 

More  detailed  descriptions  of  sample  custody  are  found  in  Standard 
Operating  Procedures:  OP-SCC  3  Sample  Custodian  Duties,  OP-OIV  1  Chain  of 
Custody,  OP-OIV  5  Sample  Tracking  on  IF3s,  OP-DIV  3  Security  of  Laboratory, 
QP-QA  4  Assembly  of  Document  Files,  and  OP-SCC  I  Receipt  and  Opening  of 
Samples. 

Separate  log-in  forms  will  be  maintained  for  each  instrument  used  in 
this  project.  For  example,  a  separate  log-in  form  will  be  used  for  the  GC/MS 
and  GC/EC  instruments.  This  form  identifies  the  sample  number,  the  volume 

t 

injected,  the  amount  of  internal  standard  added,  the  disk  on  which  the  data 
were  stored  temporarily,  and  the  magnetic  tape  on  which  the  data  were  stored 
permanently. 
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2 . 8  Calibration  Procedures  and  Frequency 

Calibration  of  the  GC/MS  system  will  be  performed  daily  at  the 
beginning  of  the  day  or  with  each  10  to  12  hours  of  instrument  operating  time. 
This  will  consist  of  mass  calibration  with  FC-43,  ion  abundance  calibration 
with  DFTPP  or  3FB,  and  verification  of  response  factors  for  each  of  the  test 
compounds  using  standards  of  known  concentrati ons .  Decafl uorotri phenyl 
phosphine  (DFTPP)  will  be  used  to  verify  the  ion  abundance  calibration  for  the 
GC/MS  analysis  of  semivolatile  organics,  while  the  bromof 1 uorobenzene  (BF3) 
will  oe  used  to  verify  the  ion  abundance  calibration  for  the  GC/MS  analysis  of 
volatile  organics.  Response  factors  will  be  determined  daily  and  will  be 
compared  with  the  average  values  from  a  five-level  calibration  performed  at 
the  beginning  of  the  project  or  following  major  instrument  repair.  Other 
details  of  the  required  quality  control  measures  are  those  described  in  the 
EPA  Methods  624  and  625  (Federal  Register  340  CFR,  Part  136, 

October  25,  1984.) 

Quantification  of  samples  that  are  analyzed  by  GC/MS  will  be  performed 
by  internal  standard  calibration.  Five  to  six  internal  standards  will  be 
used. 

Quantitation  of  samples  that  are  anlayzed  by  GC  with  element  selective 
detectors  will  be  performed  by  external  standard  calibration.  Standards 
containing  the  compounds  of  interest  will  be  analyzed  at  various 
concentrations  (minimum  three  levels)  to  establish  the  linear  range  of  the 
detector.  Following  the  multilevel  calibration,  analysis  of  samples  will 
be  initiated.  Single  point  calibration  will  be  performed  at  the  beginning  of 
each  day  and  at  every  tenth  injection.  The  response  factors  from  the  single 
point  calibration  will  be  checked  against  the  average  response  factors  from 
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multilevel  calibration.  I'  a  deviation  greater  than  20  percent  occurs  then 
system  recalibration  will  be  performed.  Alternatively,  fresh  calibration 
standards  will  be  prepared  and  analyzed  to  verify  instrument  calibration. 


Section  No.  2.9 
Revision  No.  0 
Date:  January  2,  1986 
Page  1  of  1 

2.9  Analytical  Procedures 

The  analytical  procedures  have  been  identified  in  Table  2.3-1  and  are 
presented  in  detail  in  the  references  cited  in  the  footnotes  to  Table  2.3-1. 
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2.10  Data  Reduction.  Validation,  and  Reporting 
The  following  calculations  will  be  used. 

2.10.1 

Amount  of  a  certain  compound  found  in  the  water  or  soil  will  be 
calculated  as  follows: 

A  W  V 

.  .  -  ,  ,  .  compound  I.S.  extract 

Amount  found  (»g)  =  — jr-= -  x  x  rp - 

I.S.  injected 

where 

^compound  —  area  of  the  quantitation  ion  for  Compound  X 

AI.S.  —  area  the  quantitation  ion  for  the  internal  standard 
WI.$.  ~  amount  of  internal  standard  (ng) 

RRF  —  average  relative  response  factor  determined  from  multilevel 
cal i bration 

vextract  —  volume  of  extract  (mL) 
injected  —  volume  injected  (uL) 

The  concentration  of  Compound  X  in  water  or  soil  will  be  calculated  as  follows: 

Cwater(ug/L)  = 

where 

Vwater  is  the  volume  of  water  (L)  used  for  extraction: 

Csoil  (u9/9)  * 


Amount  found  (ug' 
Wsoil  'dry  wei 9^t ! 


Amount  found 


Determination  of  Concentration  of  Compound  X  B> 
Quantitation  Techniques  f GC/MS  Analysis) 


External  Standard 
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Wso i i  is  the  dry  weight  of  soil  (g)  used  for  extraction 


2. 1C. 2  Determination  of  Concentration  of  Compound  X  by  £xternal  Standard 
Quantification  Techniques  Analysis!  ~~ 

The  amount  of  test  compound  analyzed  by  GC  will  be  calculated  as 

fol 1 ows  : 


Amount  found  (ng) 


comDOund 

R? 


V 

extract 

'’injected 


where 


Compound  —  The  aosolute  area  of  Compound  X 

RF  —  response  'actor  determined  from  external  standard 
calibration  (absolute  area  counts/amount  injected) 

'extract  *"  volume  of  extract  (mL) 

'^injected  ■“  volume  injected  (ul) 

Concentrat i on  of  compound  in  water  or  soil  will  be  calculated  as  indicated  above 
in  2.10.1  using  the  appropriate  units. 

2.10.3  Document  Control  System 

A  document  control  system  ensures  that  al 1  documents  are  accounted  'or 
when  the  project  is  complete. 

A  project  number  is  issued  upon  approval  of  the  work  plan.  This  number 
must  appear  on  sample  identification  tags,  logbooks,  data  sheets,  control 
charts,  project  memos  and  reports,  document  control  logs,  corrective  action 
forms  and  logs,  QA  plans,  and  other  project  records. 
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C SC  Checkpoints  arc  Data  -low 

"ne  following  specific  QC  checkpoints  wi  1 1  oe  common  to  a1'.  DC 'M3  anc 
ana’yses.  "noy  are  presented  wtn  tne  decision  points: 

Chemist  --  5ercn  Level  Checks 

•  Systems  check::  sensitivity,  linearity,  and  reproducioi  1  ity  within 
specified  limits 

•  Duplicate  analyses  within  specified  limits 

•  Surrogate  spike  results  within  specified  limits 

•  Calcu1  at  ion/data  reduction  checks:  calculations  cross-checked ;  ary 
discrepancies  oetween  forms  and  results  evident;  results  tabulated 
sequentially  on  the  correct  forms 

Suoervi sor 

•  Systems  operating  witnin  limits 

•  Data  transcri pti on  correct 

•  Data  complete 

•  Data  acceptable 
Sample  Control 

•  Results  received  for  all  samples  within  each  experiment 

•  Samples  returned  to  sample  control 
QA  Manager 

•  QA  objectives  met 
Droject  Manage1* 

•  Client  requi rements  met 
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Internal  QjdJ_i_tv  Control  Checks 

Toe  following  internal  quality  control  cnecks  will  be  implemented. 

•  Surrogate  compounds  will  be  added  to  all  samples  that  are  to  oe 
analyzed  by  EPA  Methods  624,  625,  8240,  8270  including  metnod 
blanks,  duplicate  samples,  and  matrix  spikes.  The  compounds  tnat 
will  be  used  as  surrogates  and  the  levels  recommended  for  spixing 
are  given  in  (Table  2.11-1).  Surrogate  spike  recoveries  must  'all 
within  the  limits  listed  in  Table  2.11-2,  otherwise  analysis  nas  to 
be  repeated. 

•  To  monitor  tne  performance  of  the  GC/MS  system,  internal  standards 
such  as:  l,4-dichlorobenzene-d4,  naphthalene-dg,  acenaphthene-dg, 
phenanthrene-d^Q ,  chrysene-d}2 >  perylene-d^  semivolatile 
analysis)  and  bromochl oromethane ,  1 ,4-di f 1 uorobenzene ,  and 

chi orobenzene-dg  (for  volatile  analysis)  will  be  spiked,  into  each 
sample  extract  or  sample  to  be  purged,  immediately  prior  to  the 
GC/MS  analysis. 

•  Method  blanks  will  be  run  at  a  minimum  frequency  of  one  for  every 
ten  samples  per  matrix  or  with  each  batch  if  less  than  ten  samples 
per  batch 

•  One  sample  will  be  analyzed  in  duplicate  for  every  ten  samples  or 
batch  of  samples,  or  type  of  matrix,  whichever  is  more  frequent 

•  In  order  to  evaluate  the  matrix  effect  of  the  sample  upon  the 
analytical  method,  one  sample  per  batch  will  be  fortified  with 
selected  test  compounds  and  analyzed.  The  compounds  recommended 
for  spike  are  given  in  Table  2.11-3.  The  matrix  spike  recoveries 
will  be  compared  against  those  listed  in  Table  2.11-4  and  the  data 
will  be  used  to  evaluate  the  performance  of  the  method. 
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ao'e  2.11-1.  Scv'ng  lonce": -at  •  a-s  Pec  ummendea  ‘o'  IP-  ^etnoas  -b  Z  -  ,  -525, 
SZ-iC .  ana  3Z'2 


Amount  1  n  Samp' e  -xt-act  '  -5 

Compound 

r'action  tow  n,c  Medium  HjG  ,  .o»  Soil  Medium  So-' 

*ol jene-Oo 

VO  A 

50 

50 

50 

A-Bromo* ’ uo^ooenzene 

V  z  ^ 

sn 

5C 

50 

50 

1 ,  2-0i  cn  ’  onoetnane-0  4! 

J  QA 

50 

50 

50 

5' 

N* trobenzene-dc, 

3NA 

50 

50 

50 

50 

2-F1 uorpp’ pneny 1 

SNA 

•  50 

50 

50 

50 

p-'e^oneny ’  -d  ■  4 

3NA 

50 

50 

50 

53 

^nenol  -Os, 

3NA 

100 

IOC 

10C 

100 

2-2 1 joropneno’ 

3N  A 

■  100 

100 

100 

IOC 

2. J ,5-7n bromopnenol 

3NA 

100 

100 

;  100 

1 

i  100 

’aa'e  2.11-2.  Acceptable  Recoveries  of  toe  Surrogate  Compounds 


Fraction 

Surrogate 

«Jater 

Soi  ’ 

70  A 

Tol uene-de 

36-119 

69-127  ! 

VOA 

A-Bromof 1 uorobenzene 

35-121 

61-122 

V0A 

1. 2-0  ictiloroet  hane-Q4 

'7-120 

64-129 

BN  A 

Ni trobenzene-d5 

A 1-120 

24-115 

BNA 

2-F1 uorobi pbeny 1 

-4-1 19 

37-120 

3NA  j 

p-Terphenyl -0^4 

33-123 

23-133  ■ 

|  BNA  | 

Phenol -d5 

15-96 

20-106  ! 

|  BNA  j 

2-F1 uorophenol 

23-107 

24-111  1 

BNA 

i _ 

2,4,6-Tri bromophenol 

20-105 

\ 

11-102 

_ _ 
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aole  2.11-3.  Mat'"x  Spiting  Compounas 


Base 'Neut-a ' s 

Acids. 

Vo  1  ati i ?s 

1 ,2  , 4-”-icrl  orobenzene 

sentacn 1 oropheno’ 

Chi  orobenzene 

Acenapntnene 

°nenol 

1 ,1 ,-Oicn’oroethane 

2 ,  —  - D i n  * trotcl uene 

2-Chl oroDhenol 

Toluene 

D :  -n -out/ 1  pntna'.  ate 

<*-Chl  oro-3-metny  1  phenol 

T  ri  cnl  oroetnene 

py -ene 

N  -  N  ’  t-oso-di  -n-prppy  1  amine 

1 .i-Dicnl orobenzene 

4-Ni troohenol 

Benzene 

"able  2.11-4.  Matrix  Spike 

Recovery 

L i mi ts3 

Fract i on 

■Matrix  Spike  Compound 

1  Water3 

:  1 

;  Soil /Sediment3  j 

VO  A 

1 , 1  -  Di  cnl oroethene 

61-145 

59-172  ; 

r,  A 

’-i cnl  orethene 

'1-120 

62-127 

VGA 

Chi  orobenzene 

'5-130 

:  60-133 

VGA 

Toi uene 

75- 125 

59-13° 

VGA 

3enzene 

75-127 

66-142 

BN 

1 ,2 ,4-"ri chi orooenzene 

39-98 

38-107 

BN 

Acenapnthene 

46-118 

'  31-137 

BN 

2,A-0ini trotol uene 

•  24-96 

28-89  I 

BN 

Di-n-butyl  phthaiate 

11-117 

29-135 

BN 

pyrene 

25-127 

35-142 

3N 

N-Nitr0S0-di  -n-orooyl amine 

41-116 

41-125 

BN 

1 ,4-Oi chi orobenzene 

36-97 

j  28-104 

Acid 

Pentachl orophenol 

9-103 

17-109 

Acid 

Phenol 

.  12-89 

26-90 

Acid 

2-Chl orophenol 

■  27-123 

j  25-102  ! 

Acid 

A-Chl oro- 3-methyl pneno1 

23-97 

26-103 

Acid 

4-Ni trophenol 

10-80 

11-114 

Pest. 

Lindane 

56-123 

46-127 

3est. 

Heptachl or 

i  40-131 

35-130 

Pest. 

A1  dri  n 

!  40-120 

34-132 

Pest. 

Dieldrin 

52-126 

;  31-134 

1  Pest. 

Endri n 

j  56-121 

1  42-139 

'  Pest. 

4,4' -DDT 

:  38-127 

!  23-134 

i 

aThe$e  limits  are  for  advisory  purposes  only.  They  are  not  to  ne 
used  to  determine  if  a  sample  snould  be  reanalyzed.  When 
sufficient  multi-lab  data  are  available,  standard  limits  will  be 
calculated. 
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•  Analyze  quality  control  samples  monthly.  These  samples  will  be 

obtained  from  the  EPA  Cincinnati  and  will  be  released  by  the  Sample 
Control  monthly  at  the  beginning  of  each  month.  A  minimum  of 
one  quality  control  sample  for  each  type  of  analysis  (e.g., 
purgeable  GC/MS,  halogenated  purgeables,  ourgeables  aromatics)  will 
be  performed  monthly. 
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2.12  PgrfQrnancs  and  System  Puaits 

System  audits  are  required  to  monitor  the  capability  and  performance  o* 
the  measurement  system.  They  will  be  conducted  monthly  and  will  inc’ude 
audits  of  proceaures  to  determine  tneir  proper  selection  and  use. 

Furthermore,  laboratory  noteboo<s  and  sample  labeling  for  a  specific  project 
will  be  audited  by  the  QA  representati ve. 

The  performance  audit  will  consist  of  the  analysis  of  a  quality  contro'1 
sample.  The  results  will  be  reviewed  by  the  Project  Manager.  If  deficienc'es 
are  found  then  the  corrective  action  will  be  discussed  with  the  Laboratory 
Director  and  implemented  immediately. 
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2.13  J,~eventive  Maintenance 

Acurex  currently  operates  a  tnree-GC/MS  unit  operation  and  is  located 
wtrun  '  miles  of  the  suppliers  local  Finnigan  office.  The  preventive 
maintenance  of  tne  GC/MS  instruments  is  performed  on  an  as  needed  basis  in 
aadition  to  a  thorough  instrument  maintenance  twice  a  year.  Extra  parts  such 
as  ion  sources,  filament  assemblies,  mass  analyzers,  electron  multipliers  are 
in  stock  at  Acurex.  The  GC/MS  Operations  Manager  is  responsible  for  the 
preventive  maintenance  of  the  GC/MS  instruments. 

"he  preventive  maintenance  of  the  GC  instruments  is  also  done  on  an  as 
needed  basis  by  Richard  Wood  and  Nicki  Heath,  who  were  formerly  with  Varian 
and  Associates. 
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2.14  Specific  Routine  Procedures  Used  to  Assess  Data  Precision.  Accuracy, 
and  Completeness  " 

Precision  will  be  determined  through  duplicate  analyses.  Accuracy  will 
be  determined  on  spiked  sample  analyses  and  performance  audit  analyses. 
Whenever  accuracy,  precision  or  completeness  deviates  from  the  goal  itemized 
in  Section  2.5,  the  source  of  the  problem  will  be  determined  and  corrected. 
2.14.1  Precision 

Precision  as  percent  relative  difference  will  be  calculated  as 
fol 1 ows  : 


Precision  - -  x  100 

X1  *  x2 

2 

where  Xi  is  the  larger  value  and  Xj  is  the  smaller  value  of  2  replicate 
values. 

2.14.2  Accuracy 

Accuracy  as  percent  recovery  will  be  calculated  from  results  of 
analyses  of  spiked  samples  as  follows: 

Accuracy  =  A  ~  £  x  100 
C 


where 

A  »  the  analyte  determined  experimentally  from  the  spiked  sample 
8  »  the  background  level  determined  by  a  separate  analysis  of  the 
unspiked  sample 

C  =  the  amount  of  the  spike  added 
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Accuracy  as  oercent  recovery  will  also  be  measured  on  determinations 
o'  performance  audit  samples. 

2.14.3  Comp! eteness 

Completeness  will  be  calculated  as  the  ratio  of  acceptable  measurements 
obtained  to  tne  total  number  of  planned  measurements. 
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2.15  Corrective  Action 

Corrective  actions  are  initiated  whenever  measurement  precision, 
accuracy,  or  completeness  deviate  from  the  objectives  established  in 
Section  2.5.  In  addition,  corrective  actions  are  initiated  whenever  problems 
are  identified  through  the  internal  auditing  procedures  described  in 
Section  2.12. 

Corrective  actions  begin  with  identifying  the  source  of  the  problem. 
Potential  problem  sources  include  failure  to  adhere  to  prescribed  measurement 
procedures,  equipment  malfunction,  or  systematic  contamination.  Corrective 
actions  appropriate  for  these  problems  (respecti vely)  are  more  intensive  staff 
training,  equipment  repair  followed  by  a  more  intensive  preventive  maintenance 
program,  and  removal  of  the  source  of  contamination. 

The  supervisor  has  the  primary  responsibility  for  initiating  and 
completing  corrective  actions  for  measurement  systems.  The  QA  representative 
monitors  the  progress  of  corrective  actions  and  ensures  that  they  proceed  in  a 
timely  manner.  The  GC/MS  Operations  Manager  approves  all  corrective  actions, 
and  depending  on  the  severity  of  the  problem,  obtains  concurrence  from  the 
client. 
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2.16  QA  Reports  to  Management 

The  GC/MS  Operations  Manager  and  the  GC  Task  Leader  are  responsible  for 
evaluating  measurement  accuracy,  precision,  and  completeness  on  a  ~outine 
basis,  and  reporting  results  from  the  evaluations  to  the  Laboratory  Director 
and  the  QA  Representative.  Reports  on  corrective  actions  and  their  resolution 
are  prepared  by  the  responsible  individual  and  submitted  to  the  QA 
Representative  and  the  Laboratory  Director.  Results  of  performance  audits  are 
also  submitted  to  the  Laboratory  Director  and  QA  Representative.  Each 
analytical  report  will  include  a  separate  QA  section  which  summarizes  the  data 
quality  information. 
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1.  INTRODUCTION 

The  purpose  of  this  Quality  Assurance  Plan  is  to  describe  the  procedures 
that  are  used  to  assure  the  degree  of  quality  of  general  chemical  analyses. 
While  this  Quality  Assurance  Plan  is  in  EP».  format,  it  is  applicable  to  Wacer 
Laboratory  analyses  as  approved  by  the  State  of  California  Department  of  Health 
Services . 
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2  .3  prcjgct  Description 

The  purpose  of  this  project  is  to  provide  quantitative  inorganic  analyses 
on  water,  wastewater,  sludge,  soil,  and  sediment.  Specifically,  metals,  ions, 
and  other  general  chemical  parameters  will  be  measured  for  industry  and 
government.  In  addition  to  atomic  absorption  s pectrophotometry ,  selective  ion 
electrode  measurement,  titration,  and  colorimetry  will  also  be  employed. 
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2  .4  3-;ject  Organization  and  Responsibility 

"ne  Acting  Laboratory  Director  is  James  G.  Thompson.  The  QA 
representat  i  ve  for  t.nis  project  is  Or.  Sarah  Schoen,  who  will  approve 
procedures  and  review  quality  assurance  data.  Greg  Nicoll  will  manage  tne 
project.  Tne  sample  custodian,  wno  is  responsible  for  tracking  all  samples,  is 
Efren  Sablan.  Pat  Hirata  will  be  responsible  for  all  atomic  absorption 
analyses.  J.  Romeo  Milanes  will  be  responsible  for  all  general  chemical 
analyses  excluding  atomic  absorption  spectrophotometry . 
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Chain  of  Custody  Forms 


Corporation  /-/^AeroVironment  Inc. 


) 

SAMPLE  HANDLING  LOG 


Chain  of  Custody 


Sheet 


of  -2, 


l  in  this  shipment 


D 


f.OV  0  1  1385 


Site  V&> _ 

Pate  _ 

Test  Location  fossr 


AV  Project  No.  ^  AeroVte.,1  jjlft, 

Acurex  Project  No. _ _ 

Sam  plerfs)  fggTn 


SAMPLES: 


Field  Suoervisor 


Samcles  Released  to 


Date 

Time 


Laboratory _ 

Samples  Accepted. 


Date 

Time 


Laboratory  _ 

Samples  Accepted 


Date 


\fter  Analysis  Samples  To  Be: 


Disposed  of _ 

Saved  for  Storage 


P-oject  Engineer 


G-L 


^V-F-H'VTI  . 


Corporation  / AeroVirorment 


Sheet  of  3 
in  this  shipment 


SAMPLE  HANDLING  LOG  85lO-04« 


Chain  of  Custody 


Site  _ 

n„.  '°A*Ag 

&g srr  -2j_oo<£»A  *■ ,  i 

Test  Location  g,xrowx-ocB.'y  A  •=»> 


AV  Project  No.  lo<4lU 

Acurex  Project  No _ 

Samplerfs)_ 


SAMPLES: 

904215 

i. _ 

904216 


904221  -^ 


904224 


5>l  ^ 


904217 


904222-2^ - H 


904218  -t 


904223 


0“t  Oi  S2.  S 


90-121  9  -11 


904220  -J1 


Field  Supervisor _ 

Samples  Collected. 


6'flO  —  U-  DO 


Date  _ " 


Field  Suoervisor _ 

Samples  Released  to. 


Time 


Laboratory _ 

Samples  \ccepted. 


Time 


Laboratory  / 
Samples  Accepted 


\fter  Analysis  Samples  To  Be:  Disposed  of _ 

Saved  for  Storage , 


Date 


Proiect  Engineer 


Corporation  / AeroVironment  Inc. 


SAMPLE  HANDLING  LOG 

Chain  of  Custody 


Sheet _ of  3 

in  this  shipment 

#510-048 


Site  ,VET\Lg  _ _ 

Date__lfZfl/®£ _ 

Test  Location  l~r\3.glg-y- - 


AV  Project  No.. 


>  *4  I 


SAMPLES: 


904226 


oi 


i  ^ 


Acurex  Project  No. «, _ 

Samplerfsl  /  <.glrri  A 


904 22S 


904225 


&  /  ^ 


904227 


904230 


o  Z  z> 


904245 


^ _ ^ - 7  ^  //.-V  ^  /f^T  '  sc 

<  «  ✓  ^ 


904229 


OOQ  0°i  °2  53 


Field  Supervisor _ 

Samples  Collected. 


' I  oo  i,«\  -  2-  30  P'w 


Field  Suoervisor _ 

Samples  Released  to. 


Time 


Laboratory _ 

Samples  Accepted. 


Time 


Laboratory 


Samples  Accepted 


After  Analysis  Samples  To  Be: 


Project  Engineer 


Disposed  of _ 

Saved  for  Storage 


/ — 7 


AV-F-HTOI 


■V  ACUREX 
Corporation 


AeroViror«nent  Inc. 


) -  ^ 

SAMPLE  HANDLING  LOG 


Chain  of  Custody 


Sheet  i  of  i 
in  this  shipment 


...e 

&>e?kuEF 

AV  Prnjert  Mo.  _ 

Date. 

>&/ 2 *5"/ &5“ 

Arnrex  Project  Mo. 

Test  t  oration  ^  U _  Sampler(s) 

SAMPLES: 


904248- 

1 1 

03 

si 

1. 

■  - 

7. 

1 1 

03 

S2. 

2.. 

JU  — 

X. 

9D4247 

// 

03 

3.. 

9. 

904249  — ^ - 2d - 


4. . . . 

904250  •• 

tb  2- 

5.  _ 

1 1. 

004000  // 

■'W  3j> 

I 

< 

yu\j  o 

Field  Supervisor 

Date  i 

Sam  Dies  Collected 

Field  SuDervisor 

Date 

Samples  Released  to 

Time 

•A.  , 

Laboratory  s'  ^  c  *L^yC 

Dare  A?/ 

SamDles  Accented 

'  "  r-  ' 

Time 

.  y- 

Laboratory 

/ 

Date 

Samples  Accented 

\ 

After  Analysis  Samples  To  Be: 

Disoosed  of 

Saved  for  Storage 

Project  Engineer 

G-4 

AV.F-H’T")! 


Sheet  J _ of  £• 

in  this  shipment 


Corporation  /^^AeroVironment  Inc. 


SAMPLE  HANDLING  LOG 

Chain  of  Custody 


Site  j  ■ '  A1 


—  i  •  /  *7  / 

Date 

-  r 

Test  Location 

T  V  2,  * 

A* 

SAMPLES: 

904231 

1. 

O  l 

^  1 

904232 

5- 

O  5 

( 

SO- 

n n  a  1  n* 

o\ _ 

SI 

^  a  u  4  j.  ^  / 

904198 

of 

^4 

a. 

Hi 

HA 

904 J  99 

o  3 

0  2- 

SI 

5. 

904200 

s. 

oz 

Field  Supervisor _ 

Samples  Collected 


AV  Prnjfvt  No.  '■ 

Acurex  Protect  No. 

Sampler(s)  " 

s‘  t  t  , 

904201  o3  . 

o  Z_ 

S3  - 

7. 

904202  a; 

J&l . 

5/  ^ 

8. 


904203  s-^y 


l0'7f,0  J  - - - “ - 

9. 

904204 

ah 

ol _ 53^ 

10. 

904205 

O? 

oS  M " 

M.  . 

_  r> 

Q0400C 

o? 

o4  si- 

yu4  4(Jb 

Date 


Field  Supervisor _ 

Samples  Released  to _ 


Date  "( As 
Time  7-  oo  Fa-s 


Laboratory  ^ /LCS  _ 

Samples  Accepted  ^  — /  - 

Laboratory. _ 

Samples  Accepted _ 


After  Analysis  Samples  To  Be:  Disposed  of _ 

Saved  for  Storage 


Project  Engineer 


TFT 


Date  /  £l 

Time  //  J 


Date 


AV.r.H'VO  I 


C" ^  Corporation  / AeroVironment  Inc. 


Site 


•h.  *  /  -  s- 


Test  Location. 


SAMPLES: 


9U-12U7  -G- 


SAMPLE  HANDLING  LOG 

Chain  of  Custody 


AV  Project  No _ _ 

Acurex  Project  No.. 
Sampler(s) 


904208  03  s5 


9042  09-^ - so 


Sheet  ^  of  21 
in  this  shipment 


Field  Supervisor _ 

Samples  Collected _ 

Field  SuDervisor _ 

Samples  Released  to_ 


■>J  J  ^7_ta  / 


Laboratory  ^ ^ _ 

Samples  Accented  - Vr< 


Date  (  jS 

Time  _ ~7 •-  00  F/v-x 

Date  /  ^  -^/ 
Time  A  ^ 


Laboratory _ 

Samples  Accepted. 


After  Analysis  Samples  To  Be: 


Project  Engineer , 


Disposed  of _ 

Saved  for  Storage 


V/-F-HW01 


A  ACUREX 
r  '  Corporation 


AeroViro  lent  Inc. 


Sheet _ j_  of 

in  this  shipment 


SAMPLE  HANDLING  LOG 

Chain  of  Custody 


Site 

_  AV  Project  Mn.  to4l<.C- 

D.re 

Acurev  Project  Mo. 

Tect  I  ncatinn  ^ 

- 

Samplerfs)  'r’ViLoC  X  L_oj^\AL_ 

SAMPLES: 

904210-03 _ 

-_oS"  sz. 

904235  -23 _ o~Z „ ■ 

I _ 7. 


904211  P3 _ °-S~_  g.5..  904237  1221  07  sa  ~ 


7. 

_  8.  _ 
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0^ 
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3/ 
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oZ 

o  "7 
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3. 

_  9._ 

904214 
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5,2. 
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$4  - 
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03 

^6 
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S7  . 
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Time 
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After  Analysis  Samples  To  3e:  Disposed  of _ 
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^  »  eAT  AV  project  iNlrt_  ,0+  I  W 


Test  Location. 
SAMPLES: 


:  PtA  T  ^ 


Acurex  Project  No.. 
Sampler^) _ H 


VjyadL  /  i_o4SAAl 


904242 


■?.  C. 


904  252— SS - 52 - ££12 


904243  A 


904244  <3? 


0  5  5i 


904212 


901254  -21 ___o4  =>« 


904251—— - 


Field  Supervisor _ 

Samoles  Collected. 


\quW  — uO^. _ 

7  0  o—  ST  Oa 


Field  Suoervisor _ 

Samoies  Released  to 


V  I  KSlyd/ 


■>  OO  Pr-v 


Laboratory  "  (_  f  _ 

Samoies  Accented  ~r'~-y,'u'c'  ^  , — -£cj £ 


,  -Vv 


-aooratory _ 

Sanoles  Accepted. 


After  Analysis  Samples  To  9e:  Disposed  of _ 

Saved  for  Storage . 

Project  Engineer _ _______ 


A  'VD ! 


r '  Corporation  /^^AcroVironmcnt  Inc. 


Sheet  _|_  of  ' 
in  this  shipment 


SAMPLE  HANDLING  LOG 

Chain  of  Custody 


8511-053 


Site  :  <=  a  AT'* _ 

Date  LLLlI  L£JL _ 

Test  1  nration  /AJJ  •  x 

SAMPLES: 


\S  Project  Mo-  Uzjdj. £  g 

\curex  Project  No. _ 

Samplers)  Shi  ’-tl  T~)t,,-n  r\^J 


c  -»n. .  »  c  „  vo.i  - 1 


904:253 -£  -L 


9041260 


.0.1. 


Ho  4  LI55  o/  ^2  £  90-1:161  _ 


_5L./ 


^uP  901257 _ _ flj _ /- 


90-i 


C)T,  — 


90-1258  _2i _ 


S <  -  901201 


.o^  901259 


oz. 


90-1265  2-2,  c5 


<r 1  Corporation  / AeroVironment  Inc. 


Sheet  Z  of 
in  this  shipment 


SAMPLE  HANDLING  LOG 

Chain  of  Custody  8511-033 


Sir,.  £*  Kr  A 

<-'6 

-  AV  Prnj^-t  Nn.  lO^/ltt  L. 

nate  '  1  /  ,1  /  •9'f 

Artire*  Prnj^rt  Nn. 

Test  Location  ,rJ^ 

►ot'tc 

*JL  -  s<  r£ 

-> 

c- 

SamplerfO  TH  J(U  rw 

SAMPLES: 

L  i  S  c  'T  Oa  L 

90-1  °  6  6 

cTL 

CM 

5/ 

✓ 

s 

»/’F  i  *«  u 

\ 

7. 

/ 

c  J  9iM°K7 

r72- 

QL 

y 

/ 

/ 

2. 

/ 

ACUREX  w. 

r A  Corporation  /^TAeroVir  ment  Inc. 


SAMPLE  HANDLING  LOG 

Chain  of  Custody 


Sheet  \  of _ 

in  this  shipment 

8511-033 


Site_HiHli _ ±£± 

Dat  e _ L_ _ — 

Test  Location _ i, 

SAMPLES: 


-  /  - 


AV  Project  No. _ _  _ 1 

Acurex  Project  No. _ 

Sampler(s)  t'S .  r  /  "  ■ 


904271  Or 


5/  -  904276 

-  7. 


2-  <73  gv  - 

3 


- 1 904272  — LZ=~0±—^3-L 

y  _ 


nil S”2_ 


904278  _ S3  - 


904279  ^nSL—m _ f 


9042S0  _  aS_ _ q± _ “S 

90-1291  CSL.-QL _ £ 


S3^>2 


61" 


acurex  / W!  . . 

\  Corporation  / AcroVirr  Tient  Inc. 

SAMPLE  HANDLING  LOG 

Chain  of  Custody 


Sheet  'J_  of _ >_ 

in  this  shipment 


8511-033 


Site  ~  ^ 

Hate 

AV  Project  No - - - 2 _ : - 

Acurex  Project  No.. _ . _ 

Tm+t  T  -vafnn 

-- 

- 

Sampler(s) _  '  : _ '  _ __ _ 

SAMPLES: 

/OC 

ill  . 

y 

9042SJ 

_j2IL_ 

_Si 

904254  -J2C- 

crz- 

) _ _ 

Qild-’S^j  £C 

(71 

$j  • 

t/v  I  J  J  —  — **•  ♦ — 

n 

9o42bP  OS' 

< 

_C7L- 

SH"  ' 

!  2 _ _ _ 

Dare 

^  / 

,  c  • 

•  i~  >vjc^rv:sor 

- 

Date 

;a -o.es  "’eieased  :o 

■me  /  - 

'_d";orato'-v 

Accented 


~r 


1 


.aoc'lTorv 


late 

-  m • 


Date 


Sauries  Accented . 


*ra!vs,s  ‘tamales  T a  Be:  Disoosed  of _ 

^aved  for  Storage 


a 


Corporation  /^^AeroVironmcnt  Inc. 


Sheet  /_  of 
in  this  shipment 


SAMPLE  HANDLING  LOG 

Chain  of  Custody 


8511-039 


Site  Arb 


AV  Project  No._ 


nate  i  \J1lUi_ 


*icurex  Project  No.. 


Test  Location  S<T£  5T  ■  5Hi' ITT/L  Samplers!  ^7-Jo1^  ra^>/  O  C>Afi-A  / 

SAMPLES: 


_ 03 _ s± 


c  i  n  7 "* 

UXU  I  X, 


l2i 


-L 


SJ. 


nai> 


Corporation  /^PAeroVlron"ient  Inc. 


Sheet  of 
in  this  shipment 


SAMPLE  HANDLING  LOG 

Chain  of  Custody 


8511-039 


Site _ n£/A Ikf  -  AV  Project  No _ 

Date _  n\um _  _  Acurex  Project  No. 

Test  Location.  Site  5  Sampler(s)nr,LLg 

SAMPLES: 

810728  os'  go  Si-.  ■'  ^  810734_ 

1 _ 7 _ 


;3  ^  810733 _ \t  o<  ^  s 


$  810730  a?  _ Qi 


$  810736  16 


©  810731 _ _ QL 


810737  /@ 


S?  '810732  /€»  Q1  S2 - 

*  V  11. 


810733  ^ _ Pj 


81073.9  ff 


Field  Supervisor _ 

Samples  Collected 


Date  .  £T;  8$ 


F.eld  SuDervisor 


^amoles  Released  to 


Laboratory _ ^ 

Samoles  Acceoted 


Laboratory _ 

Samoles  Acceoted 


\ ft*?-  Analysis  Samples  To  Ae: 


Proiect  Engineer 


Disposed  of  _ 

Saved  for  Storage . 


Time  1  ■ 


Date  /*/* 
Time  /P  t 


AV-~-HTL! 


C-  1 6 


ACUREX 
f  Corporation 


AeroVirr  ment  Inc. 


Sheet  of  *T 
in  this  shipment 


SAMPLE  HANDLING  LOG 

Chain  of  Custody 


8511-039 


ACUREX  /  yy 

r~'  Corporation  /  A^AeroVIro  lent  Inc. 


Sheet  5  of  tT 
in  this  shipment 


SAMPLE  HANDLING  LOG 

Chain  of  Custody 


8511-039 


AV  Project  Nn.  IQ^lLf 
Acurex  Project  No. _ 


Test  Location; 


SAMPLES: 

S 

@>  811402. 


> 


05  3- 


^  ACUREX  /-4/ 

Corporation /-^^AeroVirc  nentlnc. 

SAMPLE  HANDLING  LOG 

Chain  of  Custody 


Sheet  /  of  [ 
in  this  shipment 


8511-043 


Site _ _  AV  Project  No.  j  _ 

Dare  ii  /  LljgLiC _ Acurex  Project  No. _ 

Test  Location  £;  ^ M  ‘  3  /1"  ?  "  ~~  -  " _  Samplerfs)  -TA*/c  ~<Z-/ -,*j 

SAMPLES: 


510753 


!  -  7. 

G1075S 

To 

cn - 

M 

2a 

8. . 

510763 

0 

r/K 

'Ml- 

A- 

9.. 

G107GS 

Lvl 

a. 

10. 

510774- 

n 

_ 

-  A  L. 

5 _ 11. 


Laboratory 


Samoies  Accented 


Laboratory _ 

Samoles  Accepted 


Date 

Time  ff-  #> 

Date  _ 


After  Analysis  Samoles  To  9e: 
Project  Engineer _ 


Disoosed  of _ 

Saved  for  Storage 


G- 19 


AV-F-H'V'3! 


ACUREX 
C" '  Corporation 


/s^y^ 


AeroVirc^ient  Inc. 


351“ >040 


Sheet  J _ of  (S 

in  this  shipment 


SAMPLE  HANDLING  LOG 

Chain  of  Custody 


Site  ^CAlc'  £ 


A  f  P 


Date. 


/  / 


/z~'/pc 


AV  Project  Na  [Q^  <C>  i<L 


Test  Location. 
SAMPLES: 


TS’Qu'  Af6  -5/rz- 


' 7 


r  <  n  ►**  _ 

U^.U  i  I  J  jl  L,1  j 


XL 


Acurex  Project  No. . . 

Samolerfs)  'XI  */c -  ■  ’ ■  L  <^  0-/ /7-1  jZ 

C,  •  i  , 

. tk 


-i 

* 


r. 


C-  i«*^cp€r>  l  t  2- f  ?, 


■  I.. 


/j 


810780  f)7 


■  '  SI  0785  07  0. 

7.' _ _ 


JlL 


JlLL 


810788  0  7  GZ.  -Ml 


2. . 


8.. 


a  <  3.  . 


810781  a? 


_ HI 


n  i 

ox 


S107S2_q?  O 


9. _ 


10.. 


0787  m  oi  an 


SI  0783  02  Cl  HI 


810783  07  7  •?  HI 

5._  11. 

S107S4  an  /  ^  tt, 


810783 


O  I 


j3 _ & 


-ieid  Supervisor 

/  /  12.. 

-a.//  - 

Date 

Samples  Collected  77 

/  w 

ft  1  *  *  d>  .  '  c-  r  ;  . — ■  ■/  l  t_ 

e. :  Supervisor  '  - 

Date 

,  '  *3  t  /'C  ^  — 

-  ’  / 

i -t.es  _Je:eased  to 

Time 

7  A'  ^ 

/?cma*€>C 

Z*v£ 

Date 

/.A?" 

■  --tree  /) • 

Time 

/  ' 

/ 

Date 

Disoosed  of 

Saved  for  Storage 

G-20 


AV-F-H'VOl 


<~  C 


ACUREX  / J  ...  w  , , 
Corporation  //^AeroVir  ^nent  Inc. 


Sheet  of  J ^ 
in  this  shipment 


SAMPLE  HANDLING  LOG 

Chain  of  Custody 


3  ^  |C'J 

i  _>  5  ^  "  <r~> T 


Site  PcTA  (cT  A  £L  & 
n»t-  ii/-o/fS  _ 


AV  Project  No.. 


/OV/4/C 


Date.___LL_L_Z _  Acurex  Project  No. _ 

Test  Location  7^ ''Jit  — "i-  -  i  ^  /L  -i.  .1  /  /  -T — '/L  ,/  /  :  , 


SAMPLES: 


L  1,1  1  •/ 


810791 _ <21 


SI  0797  <21  ^  i± 


C  2.. 


81079; 


810793  07  04- 


810793 


810799 


810791  r-  7 


810793  01 


810798  03 


810000  d 


..  ii.. 


810801 

- — « - -zT - ■* 

810802  0& 


Field  Supervisor  7  O  i  /  / _ 

Samples  Collected _ b  .  i1 . , 


Field  Supervisor  > 
Samples  Released  to 


gU  //, 

*s/Ji  37  ' 


laboratory  —A 
Samples  Accepted 


Labor atorv _ 

Samples  Accepted, 


After  Analysis  Samples  To  Be: 


P’oject  Engineer 


r---i  Lj  t~ 


Disposed  of _ 

5aved  for  Storage 


Date  L  ’  S 


,  i  / 

Date  Hi 
Time  7^  1- 


Date 

Time  /&'  ^ 


AV-F-H'V  3! 


ACUREX  / -44 

Corporation  //^AeroVirr  *nent  Inc. 


lnc-  8511043 

SAMPLE  HANDLING  LOG 


S'"Al  &  A  Fib 


Chain  of  Custody 


AV  Project  No.. 


Sheet  3  °*  £ 
in  this  shipment 

J  /, 

/  z*’  n.  i-'  r— >  ‘r_ 


/  5  V  '  -■  < 


/  '  7  /&%' 


Acurex  Project  No. . 


Test  Location _ « 

SAMPLES: 

810744_ 


/  i.T  }  - 


Sampler(s). 


~7]  A  TL  /  <  L  D  -‘jT 


S10745 


I  ?  o 


.0752  yj _ 


810754  lb 


810755 


810757 


810759 


810760 


810761 _ iS. 


810762. 


810761 


LA  NVi 


ACURGX  / vV 

C'  Corporation  /^TAeroVirc  lent  Inc. 


851- 


sample  HANDLING  LOG 

Chain  of  Custody 


Sheet  ^  of  C- 
'  *  in  this  shipment 

I  1  (—•.<.  in'  7~ 

'  /  ~  b  f  "  i  . 


:<(  •*>/£ 


Test  Location 


AV  Project  No. _ L. 

Acurex  Project  No. 


>J  ",  «L 


■-')  4-3  <  rr  -  1 


Sampler(s). 


SAMPLES: 


810763 


G10775  H 


81076613. 


CH  ^ 


810773  /3  0/ 


810767 


810777  a  or  a 


810769  n 


.  810770  n 


810771 _ 1 


n  -i 

oxU  f  (  0  I 


c ^  &l 


810773 


ri _ iv 


Field  Supervisory 
Samoies  Collected. 


V/-  ..  ij/f 


-A.  '  „r  J  Xw  V  >. 


'•>  -v  ,  -- 


:ieid  Suoervisor 


in 


Samoies  Released  to 


L  -V  ,V  w  } 


Laboratory _ y 

Samoies  Accented . 


Laboratory _ 

Samoies  Accepted . 


After  Analvsis  Samoies  To  Be: 


^Cc/turz 


Disposed  of _ 

Saved  for  Storage 


Project  Engineer , 


Date  //  / '»-S 

Time  /&'*>  S’  ** 


AV-F---:-r}[ 


G-23 


ACUREX  I  ^ 

Corporation  J  Fw AaroVirc 


n«nt  Inc. 


043  Sheet  of  _o 
in  this  shipment 


SAMPLE  HANDLING  LOG 

Chain  of  Custody 


j 


t-  r  •> 


sir^  Are 

_  AV  Prni*w-t  Mn. 

Date  t  !  2  - 

n _ 

Acurex  Proie<rT  Mo. 

Test  Location _ L 

.17 

_  Sampler(s)  ~  l‘mf-  ■ 

..  / 

SAMPLES: 

810803 

r.<& 

rd  j 

810810- 

/  D  ^  -/ 

i _  . 

7. 

810805 

nc 

• — ' 

Co  HI 

810811 

n  c<y 

2.. 

8. 

810805 

00 

03  H2. 

S10S30 

/  J  c  -  / 

3.. 

_  9. 

Giosor 

^_A-r- 

810831_ 

/  5  c 

i — ;  i 

n..  _ _ 

810803 

/ ; 

-.1 

G10832 

'3  3< 

5.. 

1  !. 

810809  ' 

-i 

z 

Cl/  A 

r- 

f  i  |K  •' 
n  i  .j  J 

/  cr 

•~i 

/• 

/ 

1 2. 

Fieid  Supervisor  _ 

^r/ 

/// 

Date  1 

«  .  - — ‘ 

Samoles  Collected 

/ 

S  J  —  ^  S  J 

A.  *  _  ;  • 

Fieid  Sune-visor _ 

/  r 

■  ■  /,/ 

. ,: _ d  j  /  ' 

Date 

/ 

Samples  Released 

/ 

:o 

v -  C-»t*  _  7.1  « 

y 

Time 

T 


f  ' 


Labcratorv_ 
Samoies  Accented 


Laboratory _ 

Samoles  Accepted 


Date  Z//^//H3 
Time  SP  '#>  S'** . 


Date 


After  Analysis  Samples  To  Be: 

i 

|  Project  Engineer _ 


Disposed  of _ _ 

Saved  for  Storage 


C-24 


AV-F-HTbl 


^  ACUREX  W1  . , 

c'  Corporation  / Pw A«roVirr-m«nt  Inc. 


851 1 -048 


SAMPLE  HANDLING  LOG 

Chain  of  Custody 


Sheet  -  ■  of  _~ 
in  this  shipmen 


rest  Location. 


4V  Project  m»  7  O  ‘1  L  Co  /< _ 

Acurex  Project  No - 

SamplerM  ^  ‘  -  <-  /•»' 


SAMPLES: 


SiUSJI-Li 


GiOS 35  /  ; 


r  <  |U  *"*  i' 

JiUuJO 


meid  Supervisor _ 

Samples  Collected. 


••  > 


t  * 

Field  Supervisor  / 
Samples  Released  to _ 


’  .■  j  m  rt 


Laboratory _ 

Samples  Accepted. 


#C#A<>C  600 


Time  T  ?  ,• 

Date  ///*//*<!  " 
Time  /A  ^  ^ 


Laooratorv _ 

Samples  ^icceoted , 


Mter  Analysis  Samples  To  Be: 


Project  Engineer . 


Disposed  of _ 

Saved  for  Storage . 


^V-F-’-f.VOl 


ACUREX 

C '  Corporation  / A«roVlrr  n«nt  Inc. 


SAMPLE  HANDLING  LOG 

Chmin  of  Custody 


Sheet  /  of  ^ 
in  this  shipment 


TbfAuc  A'~£> 

>'  <J  1  0 

n*re  ’  2  ’A’*' 

Arurex  Projert  Nn. 

Test  1  rv-atinn  ^ ^  ' 

;  3 -  S  "T'  -  /  7 't,  Sampler^*)  TA''6 

or-  /. v. 

.  V.  *>  .  iZ. 

SAMPLES: 

511195 

0  1  nc  ■*  1 
UiUu'il 

/ 

cW 

<  __ 

~  '  Ml 

1 

7. 

810833  /. 

^  -a  G10S13  ,-7 

c  1 

M  1 

8. 

Gioscr  ,, 

u/  S10S14_ 

17 

_ 77 

!-\  \ 

v 

9. 

510839 

;  M2  810315_ 

|7 

> 

_ ^.1  1 

10. 

fsios/.n  -■ 

G10S1S 

I  7 

-.Q'-l  - 

/-j  i 

< 

'  1. 

0  1  t  ^ 

OiUui« 

-.1  810317 

1*7 

OS' 

14  | 

_ C _  12. 

4r 


Field  Suoervisor  .  ^ 

-a  y  / 

Samoles  Collected 

'  /  —  A  T  4  v_  _»*  -1.  Sc.  •_ 

r  s  «-•><.  c  j 

"ieid  Suoervisor  7^  >  7  j 

7 

Samoies  Released  to  7-*  P— 

-—7 - - - 

7//-'o.  ✓o 

Latararorv  /itf/tiTC 

Samoles  Secerned  ^ 

Date 


h!r  A 


£. 


Date  '  j  j 2J&1 T~ 
S’  o  p  ►> 


:Tie 


Date 


/  W 


Time 


/ 


Laboratory _ _ _  Date 

Samples  Accepted _ 


After  Analysis  Samples  To  9e:  Disposed  of _ 

Saved  for  Storage 


Project  Engineer 


G-26 


AV-F-H’.VJl 


ACUREX  /  W1  t , 

r '  Corporation  / rw  AaroVirc  n«nt  Inc. 


Sheet  of  s~~ 
in  this  snipment 


SAMPLE  HANDLING  LOG 

Chain  of  Custody 

Site  _  AV  Project  No.  ...  <  Q^/tC*, _ 

Har<»  I  1  / Z  t-  _  Acurex  Project  No. _ 

Test  T  rwarinn  S  .  TTT  <  W  T7t I-'*"-  A  /Lt  ,y  Sampler(s)  ~ 7^Y <-*'-/ 

SAMPLES: 

G103C1  H  o 1  A  i  810851  >4  0-7 


G10S22  _ o 

S10S19  * _ ^ 


G10SC3  ^ 
Gi  1)823  «*4 


3.  *\t 

o ^  A/ 

Dtr  A.  1 


S10S48  .4  ou  4/ 


/-  _ 

0  <  ncm 
OX  UJ  / 

(4- 

oe> 

A1 

8. 

G10S54 

1-4 

CPl 

4  1 

9.__ 

G1085o 

.  0 

*v 

in.  _ 

G10S53 

1*4 

1 1 

Ai 

11. 

G10S53- 

1 4 

,2 

A< 

Field  Supervisor  /  *  i^r'"  _ 

^  /  '  _ _ ^ 

Samples  Collected,  LL—  ic  ^ 


Field  Sucervisor  ( '-J> -^-7^  ( j 
Samces  Released  to 


Laboratory _ i 

Samoles  Accented. 

Laboratory _ 

Samples  Accepted. 


After  Analysis  Samples  To  Be: 


vfi£*v 


*-l£-Ci  /*! 


c/l-  VC 


Date  lL—L  %/jL 
■'^e  3~.  o..  ( 

Date  £1  £2—^1 
Time  /r  **  c‘ 


Disposed  of _ 

Saved  for  Storage 


AV-F-H’VOl 


Project  Engineer 


G-27 


^  ACUREX  wt 

\  Corporation  / AaroVir*  mant  Inc. 


Sheet  _ of  _S 

in  this  shipment 


SAMPLE  HANDLING  LOG 

Chain  of  Custody 


//  Z/ 


Test  Location. 


f/A  z/z- 


I  m  (  1  1 


AV  Project  Nr>-  '  -  C  -■ 

Acurex  Project  No — _ 

Samplerfs)  /♦-  i  <L 


SAMPLES: 


510S13 


■  ;o 


810349 


0*1  A 1 


G10359 


G10850 _ «i 


8iOSu2  i > 


GiOGGl  /  «. 


310853  — 


8108G: 


g  i  BJ. 


810521  M 


8108G3- 


810S25  i i 


Field  Supervisor  . 
Samples  Collected _ 

Field  Suoervisor 

w 

Sanoies  Released  to 


0  ;*<?.>•  rtr  io-e i  -C' 

c  5;  , V.-O  (V 


/  1  / •>■  r/fi 


;■<<_  5  >3 ^i-  {-*  ■)  •  b  1~°  C  £  ~ ■ . 


>  [z^hr- 


Laboratory  /■/£''/'£ <, 

'■  ^  V 

Samcies  Accented  ~gVtr<-t  -rl/  - 


Time  “  r'a>c-‘ 


Laboratory _ 

Samples  Accepted. 


After  Analysis  Samples  To  9e:  Disposed  of _ 

Saved  for  Storage 

Project  Engineer _ 


Av-p-wm 


ACUREX  /  ws 

c'  Corporation  / AeroVir  '■nent  Inc. 

SAMPLE  HANDLING  LOG 

Chain  of  Custody 


Sheet  /  of  _$"* 
in  this  shipment 


AT  (5 

AV  Project  Mo.  /o l/'L 

K 

n»t.  ,  ,  /  i 

Acurex  Project  No. _ 

Test  Location  G. T."  >  * 

- 

SamplerfO  TA'jfcec/ ->■ 

l  J.  i  /  c. .  >3,  Vl. 

SAMPLES*. 

GI03CJ  o  3  c', 

t?  1 

r  i  n  r  m  •  > 
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H.  LABORATORY  DATA 


H. 1  Using  the  Laboratory  Reports 

This  appendix  contains  all  sample  analytical  data  collected 
during  the  course  of  this  project  in  the  form  of  original 
laboratory  reports.  All  but  two  reports  were  generated  by  the 
Acurex  laboratory,  and  are  arranged  numerically  by  laboratory 
report  number.  The  report  number  appears  at  the  top  right  corner 
of  each  page  (see  Figure  H-l). 

The  data  are  organized  in  the  reports  by  analytical  parameter, 
and  are  reported  under  the  six-digit  integer  sample  ID  number 
(referred  to  as  Acurex  #  in  soil  results  tables).  Volatile 
organics,  pesticides,  herbicides,  PCB's,  metals  and  general 
chemistry  (oil  and  grease,  phenol ics,  petroleum  hydrocarbons) 
results  are  presented  in  separate  sections  in  each  report. 
Therefore,  in  order  to  reseach  all  results  for  a  particular 
sample,  the  reader  must  refer  to  each  section  which  applies  to 
the  sample  (typically  four  or  five). 

Each  soil  sample  has  one  sample  ID  number,  thus  each  parameter  is 
reported  using  the  same  number.  Water  samples  have  a  different 
sample  ID  for  each  parameter  (except  for  the  pairs  601/602  and 
oil  &  gr ease/petrol eum  hydrocarbons ,  which  are  reported  using  the 
same  sample  number).  For  example,  the  first  round  ground  water 
sample  from  well  number  03-01  has  the  following  sample  ID 
numbers!  810298  (601/602),  810299  (oil  fc  grease,  petroleum 
hydrocarbons) ,  810300  (phenolics),  and  810301  (lead).  This 
sample  number  information  for  ground  water  and  surface  water 
samples  is  presented  in  the  footnotes  of  the  results  tables  in 
Chapter  4.  No  cross-ref erence  information  is  given  in  the 
laboratory  reports. 

In  order  to  retrieve  data  from  the  laboratory  reports,  the  reader 
must  determine  the  sample  ID  number(s),  the  laboratory  report 
number(s)  and  the  page  number  in  Appendix  H  at  which  the  data 
begins.  This  information  is  provided  in  the  results  tables  in 
Chapter  4.  The  results  for  the  desired  samples  may  then  be 
found,  along  with  the  analysis  dates  and  surrogate  recoveries 
(where  applicable)  on  the  same  report  page.  Detection  limits 
and  laboratory  quality  control  sample  results  are  included  at  the 
end  of  each  section,  following  sample  results. 

Confirmation  results  for  chromatographic  analyses  are  reported 
with  the  sample  results.  For  samples  exceeding  confirmation 
criteria  but  not  detected  by  second-column  or  BC/HS  confirmation 
analysis,  the  reported  value  is  "ND“,  flagged  with  a  footnote 
which  reports  the  original  result.  Samples  for  which  compounds 
are  confirmed  at  the  same  level  as  the  original  result  are 
flagged  with  a  footnote  stating  that  the  result  was  confirmed. 
Samples  for  which  compounds  are  confirmed  at  a  different 
concentration  are  reported  using  the  original  result,  with  the 
confirmation  analysis  result  appearing  in  parentheses  next  to  the 

i 


original  valut. 


Analytical  Research  Laboratories,  Inc.  performed  explosives 
analysis  on  a  composite  of  sample  ID  numbers  810660-810862. 
The  results  of  this  analysis  are  presented  in  report  number 
12S114  on  page  H-381.  Thermo  Analytical,  Inc.  (formerly 
Analytical  Research  Laborator 1 es ,  Inc.)  performed  toluene 
analysis  on  a  mater  sample  prepared  with  electrical  tape  and 
ultrapure  water  to  identify  the  contamination  potential  of  the 
tape.  These  results  are  presented  in  Report  86-04-055  on  page  H- 
380. 
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4ercv  i  -•on  rent ,  Inc.  December  11,  1935 

525  "yrcle  Avenue  Acurex  ID#:  8510-948 

“cnrcv'a,  CA  91315  Page  1  of  27 

Attention:  Cnr’s  Lovedanl 

Subject:  ’wenty-twc  Sc'ls  *or  Analysis;  Received  10/25/85 

Re.ised  Report 

'elected  samples  were  analyzed  following  £PA  method  8010  using  1°.  SP - 1000  on 
Oarbopack  3  as  tne  primary  column.  T\ne  metnoc  can  oe  summarized  as  follows: 

He1sum  's  Puddled  tnrougn  a  5  g  sci1  sample  dispersed  in  5  mL  of 
'■eagent  g^aoe  water  contained  in  a  specially  designed  purging 
cnamder  at  ambient  temperature.  The  purgeadle  halogenated  organic 
compounds  are  efficiently  transferred  from  tne  aqueous  phase  to  the 
vapor  pnase.  Tne  vapor  is  swept  tnrough  a  sorbent  column  where  tne 
purgeaples  are  trapped.  After  purging  is  completed,  the  sorbent 
column  is  neated  and  back  flusned  with  helium  to  desorb  tne 
purgeables  onto  a  gas  cnromatograpnic  column.  The#gas 
chromatograph  is  temperature  programmed  tc  separate  tne  purgeables 
which  are  tnen  detected  with  a  Hall  detector. 

Resu’ts  are  presented  ;n  Table  I.  QC  results  for  Ketroc  3013  are  presented  in 
Table  2. 

Selected  samples  were  analyzed  following  EPA  Method  8020  using  5»  SP-1200/1 .75’. 
Bentone  34  as  the  primary  column.  The  method  can  be  summarized  as  follows: 

Helium  is  bubbled  through  a  5  g  soil  sample  dispersed  in  5  mL  of 
reagent  grade  water  contained  in  a  specially  designed  purging 
chamber  at  ambient  temperature .  The  purgeable  halogenated  organic 
compounds  are  efficiently  transferred  from  the  aqueous  phase  to  the 
vapor  phase.  The  vapor  is  swept  through  a  sorbent  column  where  the 
purgeables  are  trapped.  After  purging  is  completed,  the  sorbent 
column  is  heated  and  back  flusned  with  helium  to  desorb  the 
purgeables  onto  a  gas  chromatographic  column.  Ti.e  gas 
chromatograph  is  temperature  programmed  to  separate  the  purgeables 
which  are  then  detected  with  a  PID  detector. 

Results  are  presented  in  Table  3,  including  recoveries  of  bromof luorobenzene 
which  was  employed  as  a  surrogate.  QC  results  for  Method  8020  are  presented  in 
Table  4. 
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Selected  samples  were  analyzed  for  pesticides  following  Method  509A  and 
nerpitiaes  following  Metnod  509B  (Standard  Methods  for  tne  Examination  of  Water 
and  Wastewater,  16th  edition).  A  3»  0V-1  column  was  employed  as  the  primary 
column  ■‘or  pesticides.  A  30  meter  081  fused  silica  column  was  used  as  the 
primary  column  for  the  herbicides.  Samples  for  pesticide  analysis  were 
sonicated  in  15%  methylene  chloride/hexane,  concentrated ,  and  then  injected 
into  a  gas  chromatograph  operated  isothermal ly.  Detection  of  the  eluting 
compounds  were  performed  with  an  electron  capture  detector.  Samples  for 
herbicide  analysis  were  extracted  with  diethyl  ether  and  the  extract 
nydrolyzed.  The  herbicide  acids  were  methylated  and  tnen  injected  into  a  gas 
cnromatographic  system  operated  isothermally.  An  electron  capture  detector  was 
employed  for  detection  of  the  pesticides  and  herbicides.  Results  of  the  509A 
analyses  are  presented  in  Table  5  with  QC  results  in  Table  6.  Results  of  the 
509B  analyses  are  presented  in  Table  7  with  QC  results  in  Table  8. 

Selected  samples  were  analyzed  for  oil  and  grease  by  sonicating  the  soil  in 
freon  (EPA  Metnod  3550)  and  tnen  analyzing  the  solvent  by  infrared  spectroscopy 
-sing  EPA  Metnod  413.2.  Results  are  presented  in  Table  9  with  QC  results  in 
'able  10. 

Selected  samples  were  analyzed  for  total  phenols  by  forming  a  slurry  of  soil  in 
water,  distillation  of  the  slurry,  and  finally  measurement  of  a  colored  complex 
by  JV-visible  spectroscopy  employing  EPA  Method  420.1.  Results  are  presented 
■n  Table  9  with  QC  results  in  Table  10. 


Submitted  by:  iy'ty 

Greg  Ni/oll 


Inorganic  Chemistry 


GN/VLA/ats 


7-nv  iU 


Viorica  Lopez-Avila.Ph.D. 
Technical  Director 
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TaDle  1.  8010  Results 


Sample  ID*: 

Compound 

904194 

904195 

Concentration 

904191 

uS'3 

90415 

Chloromethane 

ND 

ND 

ND 

ND 

Bromomethane 

NO 

ND 

ND 

ND 

Dichlorodifluoromethane 

ND 

ND 

ND 

ND 

Vinyl  chlor ide 

ND 

ND 

ND 

ND 

Chi oroethane 

ND 

ND 

ND 

ND 

Methylene  chloride 

0.016* 

0.010* 

0.020* 

0. 

Tr  ichl orof 1 uoromethane 

NO 

ND 

ND 

ND 

1,1-DCE 

ND 

ND 

ND 

ND 

1,1-OCA 

ND 

ND 

ND 

ND 

trans-1 ,2-DCE 

0.0001 

ND 

ND 

ND 

Chloroform 

0.002 

0.0006 

0.002 

0. 

1,2-DCA 

ND 

ND 

ND 

ND 

1,1,1-TCA 

ND 

NO 

ND 

ND 

Carbon  tetrachloride 

NO 

ND 

ND 

ND 

Bromod ichl oromethane 

ND 

ND 

ND 

ND 

•1 ,2-Dichloropropane 

ND 

ND 

ND 

ND 

trans-1 ,3-0ichloropropane 

ND 

ND 

ND 

ND 

TCE 

Dibromoc hi oromethane3 

0.001 

0.008 

0.0002 

0 

1 ,1 ,2-Tr ichl oroethane3 
cis-1 ,3-Dichloropropane3 

ND 

0.008 

ND 

NO 

Chloroethylvinyl  ether 

ND 

ND 

ND 

ND 

Bromoform 

ND 

ND 

ND 

ND 

Tetrachloroethaneb 

Tetrachloroetheneb 

0.0004 

0.002 

ND 

ND 

Chlorobenzene 

ND 

NO 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

ND 

ND 

Analysis  Date: 

11/12/85 

11/12/85 

11/12/85 

11/12 

0008 


a  -  These  compounds  coelute 
b  -  These  compounds  coelute 
*  -  Below  normal  laboratory  background  level 
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Table  1.  8010  Results 

(Continued) 


Sample  ID#: 

904193 

904196 

904215 

904216 

Compound 

Concentration 

ug/g 

Chloromethane 

ND 

0.0008 

0.0001 

ND 

Bromomethane 

ND 

ND 

ND 

ND 

Dichlorodifl uoromethane 

ND 

ND 

ND 

ND 

Vinyl  chloride 

ND 

ND 

ND 

ND 

Chloroethane 

ND 

ND 

ND 

ND 

Methylene  chloride 

0.012* 

0.006* 

0.007* 

0.020* 

Trie  hi orofl uoromethane 

ND 

ND 

ND 

ND 

1,1-OCE 

ND 

ND 

ND 

ND 

1,1-DCA 

ND 

ND 

ND 

ND 

trans-1 ,2-DCE 

ND 

ND 

ND 

0.0001 

Chloroform 

0.001 

0.0009 

0.0009 

0.001 

1,2-DCA 

ND 

ND 

ND 

ND 

1,1,1-TCA 

ND 

ND 

ND 

ND 

Carbon  tetrachloride 

ND 

ND 

ND 

ND 

Bromodichloromethane 

ND 

ND 

ND 

ND 

1 ,2-Dichloropropane 

ND 

ND 

ND 

ND 

trans-1 ,3-Dichloropropane 

ND 

ND 

ND 

ND 

TCE 

D ibromochloromethane3 

0.0002 

0.0003 

0.0005 

0.0004 

1 ,1,2-Tri  chloroethane3 
cis-1 ,3-Dichloropropaned 

ND 

ND 

ND 

ND 

Chloroethyl v inyl  ether 

ND 

ND 

ND 

ND 

Bromoform 

ND 

ND 

ND 

ND 

Tetrachloroethaneb 

Tetrachloroetheneb 

ND 

0.002 

ND 

ND 

Chlorobenzene 

ND 

ND 

0.0003 

ND 

Dichlorobenzenes 

ND 

0.002 

ND 

ND 

Analysis  Date: 

11/12/85 

11/12/85 

11/12/85 

11/13/85 

a  -  These 
b  -  These 
*  -  Below 


compounds  coelute 
compounds  coelute 
normal  laboratory  background  level 


H-4 
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* 


AeroV i ronmeni 
8510-048 
Page  5  of  27 


Table  1 .  8010  Results 

(Continued) 


Sample  ID#: 

90421? 

904218 

904219 

904220 

Compound 

Concentration 

yg/g  .  .. 

Chloromethane 

0.0001 

ND 

0.0001 

ND 

Bromomethane 

ND 

ND 

ND 

ND 

Dichlorodifluoromethane 

ND 

ND 

ND 

ND 

Vinyl  chloride 

ND 

ND 

ND 

ND 

Chloroethane 

ND 

ND 

ND 

ND 

Methylene  chloride 

o.oos* 

0.009* 

0.025* 

0.015* 

Tr ichlorofl uoromethane 

ND 

ND 

ND 

ND 

1,1-DCE 

ND 

ND 

ND 

ND 

1,1-OCA 

ND 

ND 

ND 

ND 

trans-1 ,2-DCE 

NO 

ND 

ND 

ND 

Chloroform 

0.0007 

0.0009 

0.002 

0.001 

1,2-OCA 

ND 

ND 

ND 

ND 

1,1,1-TCA 

ND 

ND 

0.0001 

ND 

Carbon  tetrachloride 

ND 

ND 

ND 

ND 

Bromodi chloromethane 

ND 

ND 

ND 

ND 

1 ,2-Dichloropropane 

ND 

ND 

ND 

ND 

trans-1 ,3-Dichloropropane 

ND 

ND 

ND 

ND 

TCE 

Dibromochloromethane3 

0.0001 

0.0001 

0.0001 

0.0002 

1,1 ,2-Tri chloroethane3 
cis-1 ,3-Dichloropropane3 

ND 

ND 

ND 

ND 

Chloroethylvinyl  ether 

ND 

ND 

ND 

ND 

Bromoform 

ND 

ND 

ND 

ND 

Tetrachloroethaneb 

Tetrachloroetheneb 

ND 

ND 

ND 

NO 

Chlorobenzene 

NO 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

ND 

ND 

Analysis  Date: 

11/13/85 

11/13/85 

11/13/85 

11/13/85 

a  -  These  compounds  coelute 
b  -  These  compounds  coelute 
*  -  Below  normal  laboratory  background  level 
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Table  1.  8010  Results 

(Continued) 


Sample  ID#: 

Compound 

904228 

904225 

Concentration 

904226 

ug/g 

904227 

Chloromethane 

ND 

ND 

ND 

ND 

Bromomethane 

ND 

ND 

ND 

ND 

Diehl orodi f 1 uoromethane 

ND 

ND 

ND 

ND 

Vinyl  chloride 

ND 

ND 

ND 

ND 

Chloroethane 

ND 

ND 

ND 

ND 

Methylene  chloride 

0.017* 

0.015* 

0.007* 

0.033* 

Tr  i  chi orof 1 uoromethane 

ND 

ND 

ND 

ND 

1,1-DCE 

ND 

ND 

ND 

ND 

1,1-OCA 

ND 

ND 

ND 

ND 

trans-1 ,2-OCE 

0.0001 

ND 

ND 

0.0002 

Chloroform 

0.002 

0.001 

0.0007 

0.006 

1,2-DCA 

ND 

ND 

ND 

ND 

1,1,1-TCA 

ND 

ND 

ND 

0.0001 

Carbon  tetrachloride 

ND 

ND 

ND 

ND 

,3romodichloromethane 

ND 

ND 

ND 

ND 

1 ,2-Dichloropropane 

ND 

ND 

ND 

ND 

trans-1 , 3-D i chi oropropane 

ND 

ND 

ND 

ND 

TCE 

Dibromochloromethane9 

0.010 

0.0001 

0.0001 

0.003 

1,1 ,2-Tri chloroethane9 
cis-1 , 3-D i chi oropropane3 

0.0004 

ND 

ND 

ND 

Chloroethyl vinyl  ether 

ND 

ND 

ND 

ND 

Bromoform 

ND 

ND 

ND 

ND 

Tetrachloroethaneb 

Tetrachloroetheneb 

0.002 

ND 

ND 

ND 

Chlorobenzene 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

ND 

0.0005 

Analysis  Date: 

11/13/85 

11/13/85 

11/13/85 

11/13/85 

a  -  These  compounds  coelute 
b  -  These  compounds  coelute 
*  -  Below  normal  laboratory  background  level 
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Table  1.  8010  Results 

( Concluded) 


Sample  ID#: 


904230 


Detection  L im i J 


Compound 


Concentration  ug/c 


Chloromethane 

Bromomethane 

Dich  lorodifluoromethane 

Vinyl  chloride 

Chloroethane 

Methylene  chloride 

Tr  ichl orof 1 uoronethane 

1 .1- DCE 

1.1- DCA 
trans-1 ,2-DC£ 

Chloroform 

1.2- OCA 
1,1,1-TCA 

Carbon  tetrachloride 
Bromodi chloromethane 

1 .2- Dichloropropane 
trans-1 , 3-D ichl oropropane 
TCE 

D  ibromochl oromethane3 

1 .1 .2- Tri chloroethane3 
cis-1 ,3-D ichl oropropane3 
Chloroethylvinyl  ether 
Bromoform 

Tetrachloroethane^ 

Tetrachloroethene^ 

Chlorobenzene 

Dichlorobenzenes 


ND 

0.00008 

ND 

0.001 

ND 

0.002 

ND 

0.0002 

ND 

0.0005 

0.029* 

0.0002 

ND 

0.001 

ND 

0.0001 

ND 

0.00007 

0.0001 

0.0001 

0.002 

0.00005 

ND 

0.00003 

NO 

0.00003 

ND 

0.0C01 

ND 

0.0001 

ND 

0.00004 

ND 

0.0003 

ND 

0.0001 

ND 

0.0002 

ND 

0.0001 

ND 

0.0002 

ND 

0.0003 

ND 

0.0002 

ND 

0.0003 

Analysis  Date: 


11/13/85 


a  -  These  compounds  coelute 
b  -  These  compounds  coelute 
*  -  Below  normal  laboratory  background  level 
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Table  2.  8010  QC 


904226 
%  Recovery 

Method  Duplicate  Duplicate  (Spike  Level 


Sample  ID#: 

Compound 

Blank 

904227 

Concentration 

904228 

ug/g 

0.005  ug/g) 

Chloromethane 

ND 

ND 

ND 

NS 

Bromomethane 

ND 

ND 

ND 

40 

Diehl orod if 1 uoromethane 

ND 

ND 

ND 

NS 

Vinyl  chloride 

ND 

ND 

ND 

104 

Chi oroethane 

ND 

ND 

ND 

86 

Methylene  chloride 

0.0004 

0.011* 

0.008* 

106 

Trichlorofluoromethane 

ND 

ND 

ND 

94 

1,1-DCE 

ND 

ND 

ND 

96 

1,1-DCA 

ND 

ND 

ND 

94 

trans-1 ,2-0CE 

ND 

0.0001 

ND 

94 

Chloroform 

0.0003 

0.003 

ND 

78 

1,2-DCA 

ND 

ND 

ND 

76 

1,1,1-TCA 

0.00004 

0.0001 

0.0001 

90 

Carbon  tetrachloride 

ND 

ND 

ND 

94 

Bromodi chloromethane 

ND 

ND 

ND 

NS 

1 ,2-Dichloropropane 

ND 

ND 

ND 

90 

trans-1 ,3-Dichloropropane 

ND 

ND 

ND 

92 

TCE 

Dibromochloromethane3 

ND 

0.002 

0.009 

90 

1 ,1 ,2-Tri chi oroethane3 
cis-1 ,3-Dichloropropanea 

ND 

ND 

0.006 

91 

Chi oroethyl v inyl  ether 

ND 

ND 

ND 

NS 

Bromoform 

ND 

ND 

ND 

80 

Tetrachl oroethane^ 
Tetrachloroethene'3 

ND 

ND 

0.002 

99 

Chlorobenzene 

ND 

0.0003 

ND 

92 

Dichlorobenzenes 

ND 

ND 

ND 

93 

Analysis  Date: 

11/12/85 

11/13/85 

11/14/85 

11/13/85 

a  -  These  compounds  coelute 
b  -  These  compounds  coelute 
*  -  8elow  normal  laboratory  background  level 
NS  -  Not  spiked 
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Table  3.  8020  Results 


Sample  ID#: 

Compound 

904194 

904195 

Concentrat 

904191 

ion  ug/q 

904192 

Benzene 

ND 

ND 

ND 

ND 

Toluene 

ND 

ND 

ND 

ND 

Ethylbenzene 

ND 

ND 

ND 

ND 

Chlorobenzene 

ND 

ND 

ND 

ND 

Xylenes 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

ND 

ND 

Analysis  Date: 

10/30/85 

10/30/85 

10/30/35 

10/30/85 

%  Surrogate  Recovery 

53 

79 

65 

48 
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Table  3.  8020  Results 

(Continued) 


Sample  ID#: 

Compound 

904193 

904196 

Concentration 

904215 

yg/g 

904216 

Benzene 

ND 

ND 

ND 

ND 

Toluene 

ND 

ND 

ND 

ND 

Ethylbenzene 

ND 

ND 

ND 

ND 

Chlorobenzene 

ND 

ND 

ND 

ND 

Xylenes 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

ND 

ND 

Analysis  Date: 

10/30/85 

10/30/85 

10/30/85 

10/30/85 

%  Surrogate  Recovery 

64 

74 

64 

86 

H  -10 
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Table  3.  8020  Results 

(Continued) 


Sample  ID#: 

904217 

904218 

904219 

904220 

Compound 

Concentrat 

ion  yg/g 

Benzene 

ND 

ND 

ND 

ND 

Toluene 

ND 

ND 

ND 

ND 

Ethylbenzene 

ND 

ND 

ND 

ND 

Chlorobenzene 

ND 

ND 

ND 

ND 

Xylenes 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

ND 

ND 

Analysis  Date: 

10/30/85 

10/30/85 

10/31/85 

10/31/85 

%  Surrogate  Recovery  71  92  90  92 


H-li 
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Table  3.  8020  Results 

(Concluded) 


Detection 


Sample  ID#: 

904228 

904225 

904226 

904227 

904230 

Limit 

Compound 

Concentration  uQ/Q 

Benzene 

ND 

ND 

ND 

0.011 

ND 

0.0002 

Toluene 

ND 

ND 

ND 

0.034 

ND 

0.0002 

Ethyl  benzene 

ND 

ND 

ND 

0.030 

ND 

0.0002 

Chlorobenzene* 

ND 

ND 

ND 

0.032 

•  ND 

0.0002 

Xylenes2 

ND 

ND 

ND 

0.030 

ND 

0.0002 

Dichlorobenzenes 

ND 

ND 

ND 

0.032 

ND 

0.0004 

Analysis  Date: 

10/31/85 

10/31/85 

10/31/85 

11/1/85 

11/1/85 

1  Surrogate  Recovery 

102 

61 

80 

94 

82 

*  Chlorobenzene  and  meta-xylene 
2  Ortho-xylene  and  para-xylene 
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Table  4.  8020  QC 


904194 


Sample  ID#: 

Method 

Blank 

D  up  1 i cate 
904227 

Duplicate 

904230 

%  Recovery 
(Spike  Level 
0.005  u g/g ) 

Compound 

Concentration  jjg/g 

Benzene 

NO 

0.013 

ND 

78 

Toluene 

ND 

0.051 

ND 

79 

Ethylbenzene 

NO 

0.056 

ND 

85 

Chlorobenzene1 

ND 

0.063 

ND 

81 

Xylenes2 

ND 

0.060 

ND 

80 

Dichlorobenzenes 

ND 

0.070 

ND 

67 

Analysis  Date: 

10/30/35 

10/30/85 

11/1/85 

11/1/85 

%  Surrogate  Recovery 

NA* 

78 

103 

77 

1  Chlorobenzene  and  meta-xylene 

2  Ortho-xylene  and  para-xylene 
*  Not  added 
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Sample  ID#: 

Compound 

AT  dr  in 
Dieldrin 
Chlordane 
4  ,4 1 -DDT 
4  ,4' -DDE 
4, 4' -ODD 

alpha-Endosulfan 
beta-endosulfan 
Endosulfan  sulfate 
Endrin 

Endrin  aldehyde 

Heptachlor 

Heptachlor  epoxide 

alpha-BHC 

beta-BHC 

delta-BHC 

gamma-BHC  (Lindane) 

Toxaphene 

Strobane 

Dichloran 

PCNB 

Captan 

Mirex 

Methoxychlor 


ND  -  Not  detected 


Table  5 .  509A  Results 


904194  904195  904191  904192 

_ Concentration  ug/g _ 


ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

H  -14 
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Table  5 .  509A  Results 

(Continued ) 


Sample  ID#: 

904193 

904196 

904215 

904216 

Compound 

Concertrat.  ion 

ug/g 

Aldrin 

ND 

ND 

ND 

ND 

Dieldrin 

ND 

ND 

ND 

ND 

Chlordane 

ND 

ND 

ND 

ND 

4, 4’ -DDT 

ND 

ND 

ND 

ND 

4,4' -DDE 

ND 

ND 

ND 

ND 

4,4' -ODD 

ND 

ND 

ND 

ND 

alpha-Endosulfan 

ND 

ND 

ND 

ND 

beta-endosulfan 

ND 

ND 

ND 

ND 

Endosulfan  sulfate 

NO 

ND 

ND 

ND 

Endrin 

NO 

ND 

ND 

ND 

Endrin  aldehyde 

ND 

ND 

ND 

ND 

Heptachlor 

ND 

ND 

ND 

ND 

Heptachlor  epoxide 

NO 

ND 

NO 

ND 

al pha-8HC 

ND 

ND 

ND 

ND 

beta-BHC 

ND 

ND 

ND 

ND 

delta-BHC 

ND 

ND 

ND 

ND 

gamma-BHC  (Lindane) 

ND 

ND 

ND 

ND 

Toxaphene 

ND 

ND 

ND 

ND 

Strobane 

ND 

ND 

ND 

ND 

Dichloran 

ND 

ND 

ND 

ND 

PCNB 

ND 

ND 

ND 

ND 

Captan 

ND 

ND 

Nu 

ND 

Mirex 

ND 

ND 

ND 

ND 

Methoxychlor 

ND 

ND 

ND 

ND 

NO  -  Not  detected 


M  '15 


A 


A 
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Table  5 .  599A  Results 

(Continued ) 


Sample  ID#: 

904217 

904218 

904219 

904220 

Compound 

Concentration 

ug/g 

A 1  dr-in 

ND 

ND 

ND 

ND 

2 iel dr i n 

ND 

ND 

ND 

ND 

Chlordane 

ND 

ND 

ND 

ND 

4, 4 '-DDT 

ND 

ND 

ND 

ND 

4  ,4' -DDE 

ND 

ND 

ND 

ND 

4, 4' -ODD 

ND 

ND 

ND 

ND 

alpha-Endosulfan 

ND 

ND 

ND 

ND 

Deta-endosulfan 

ND 

ND 

ND 

ND 

Endosulfan  sulfate 

ND 

NO 

ND 

ND 

Endrin 

ND 

ND 

ND 

ND 

Endrin  aldehyde 

ND 

ND 

ND 

ND 

Heptachlor 

ND 

ND 

ND 

ND 

Heptachlor  epoxide 

ND 

ND 

ND 

ND 

al pha-3HC 

ND 

ND 

ND 

ND 

beta-BHC 

ND 

ND 

ND 

ND 

delta-BHC 

ND 

ND 

ND 

ND 

gamma-BHC  (Lindane) 

ND 

ND 

ND 

ND 

Toxaphene 

ND 

ND 

ND 

ND 

Strobane 

NO 

ND 

ND 

ND 

Dichloran 

ND 

ND 

ND 

ND 

PCNB 

ND 

ND 

ND 

ND 

Captan 

ND 

ND 

ND 

ND 

Mi  rex 

ND 

ND 

ND 

ND 

Methoxychlor 

ND 

ND 

ND 

ND 

ND  -  Not  detected 
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Table  5.  509A  Results 

(Continued) 


Sample  ID#: 

904228 

904221 

904222 

904223 

Compound 

Concentration 

ug/g 

Aldrin 

ND 

ND 

ND 

ND 

Dieldrin 

ND 

ND 

ND 

ND 

Chlordane 

ND 

ND 

ND 

ND 

4, 4' -DDT 

ND 

ND 

ND 

ND 

4,4' -DDE 

ND 

ND 

ND 

ND 

4  ,4 ' -ODD 

ND 

ND 

ND 

ND 

alpha-Endosulfan 

ND 

ND 

ND 

ND 

beta-endosulfan 

ND 

ND 

ND 

ND 

Endosulfan  sulfate 

ND 

ND 

ND 

ND 

Endr  in 

NO 

ND 

ND 

ND 

Endrin  aldehyde 

ND 

ND 

ND 

ND 

Heptachlor 

ND 

ND 

ND 

ND 

Heptachlor  epoxide 

ND 

ND 

ND 

ND 

alpha-BHC 

ND 

ND 

ND 

ND 

beta-BHC 

ND 

ND 

ND 

ND 

delta-BHC 

ND 

ND 

ND 

ND 

gamma-BHC  (Lindane) 

ND 

ND 

ND 

ND 

Toxaphene 

NO 

ND 

ND 

ND 

Strobane 

ND 

ND 

ND 

ND 

Dichloran 

ND 

ND 

ND 

ND 

PCNB 

ND 

ND 

ND 

ND 

Captan 

ND 

ND 

ND 

ND 

Mirex 

NO 

ND 

ND 

ND 

Methoxychlor 

ND 

ND 

ND 

ND 

ND  -  Not  detected 
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Table  5.  509A  Results 

(Concluded) 


Sample  ID#: 

Compound 

904224 

904229 

Concentration 

Detection  Limi 

ug/q 

Aldrin 

Dieldrin 

ND 

ND 

ND 

ND 

0.008 

0.02 

Chlordane 

ND 

ND 

0.08 

4, 4' -DDT 

ND 

ND 

0.02 

4, 4' -DDE 

ND 

ND 

0.02 

4,4' -DDD 

ND 

ND 

0.02 

alpha-Endosulfan 

ND 

ND 

0.08 

beta-endosulfan 

ND 

ND 

0  02 

Endosulfan  sulfate 

Endrin 

ND 

ND 

ND 

ND 

VJ  •  L. 

0.02 

0.02 

Endrin  aldehyde 

ND 

ND 

0.02 

Heptachlor 

NO 

ND 

0.008 

Heptachlor  epoxide 

ND 

ND 

0.008 

al pha-BHC 

ND 

ND 

0  .008 

beta-BHC 

ND 

ND 

0.008 

delta-BHC 

ND 

ND 

0.008 

gamma-BHC  (Lindane) 

ND 

ND 

0.008 

Toxaphene 

ND 

ND 

0.2 

Strobane 

ND 

ND 

0.2 

Dichloran 

PCNB 

ND 

ND 

ND 

ND 

0.008 

0.008 

Captan 

ND 

ND 

0.02 

Mirex 

ND 

ND 

0.02 

Methoxychlor 

ND 

ND 

0.08 

ND  -  Not  detected 

# 

H-1E 
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Table  6.  509A  QC 


Method  Duplicate  Duplicate  904215  Spike 


Sample  ID*: 

Compound 

Blank 

904215 

904224 

Concentration  uQ/Q 

%  Recovery 

Level 

Aldrin 

ND 

ND 

ND 

118 

0.027 

Dieldrin 

ND 

ND 

ND 

91 

0.067 

Chlordane 

ND 

ND 

ND 

94 

ND 

4, 4' -DDT 

ND 

ND 

ND 

NS 

ND 

4, 4' -DDE 

ND 

ND 

ND 

NS 

ND 

4  ,4 ' -DDD 

ND 

ND 

ND 

NS 

ND 

alpha-Endosulfan 

ND 

ND 

ND 

NS 

ND 

beta-endosulfan 

ND 

ND 

ND 

NS 

ND 

Endosulfan  sulfate 

ND 

ND 

ND 

NS 

ND 

Endrin 

ND 

ND 

ND 

93 

0.067 

Endrin  aldehyde 

ND 

ND 

ND 

NS 

ND 

Heptachlor 

ND 

ND 

ND 

102 

0.027 

Heptachlor  epoxide 

ND 

ND 

ND 

NS 

ND 

alpha-BHC 

ND 

ND 

ND 

NS 

ND 

beta-BHC 

ND 

ND 

ND 

NS 

ND 

delta-BHC 

ND 

ND 

ND 

NS 

ND 

gamma-BHC  (Lindane) 

ND 

ND 

ND 

96 

0.027 

Toxaphene 

ND 

ND 

ND 

NS 

ND 

Strobane 

ND 

ND 

ND 

NS 

ND 

Dichloran 

ND 

ND 

ND 

NS 

ND 

PCNB 

ND 

ND 

ND 

NS 

ND 

Captan 

ND 

ND 

ND 

NS 

ND 

Mirex 

ND 

ND 

ND 

NS 

ND 

Methoxychlor 

ND 

ND 

ND 

NS 

ND 

H-I9 


ND  -  Not  detected 
NS  -  Not  spiked 
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2,4-D 

ND 

<0.1a 

ND 

<0.1a 

2.4,5-T 

ND 

<0.1 

ND 

<0.1 

Si  1  vex 

ND 

<0.1 

ND 

<0.1 

ND  -  Not  detected 


a  -  Interferences  raised  detection  limit 


H-2G 
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Table  7.  509 B  Results 

(Continued) 


Sample  ID#: 

Compound 

904193 

904196 

Concentration 

904215 

ug/g 

904216 

2,4-D 

ND 

ND 

<0.1a 

ND 

2,4,5-T 

ND 

ND 

<0.1 

ND 

Si  1  vex 

ND 

ND 

<0.1 

ND 

ND  -  Not  detected 


a  -  Interferences  raised  detection  limit 


H-21 
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Table  7.  509B  Results 

(Continue^) 


Sample  ID#: 

Compound 

904217 

904218 

Concentration 

904219 

ug/g 

904220 

2,4-D 

ND 

ND 

ND 

ND 

2,4,5-T 

ND 

ND 

ND 

ND 

Si  1  vex 

ND 

ND 

ND 

ND 

ND  -  Not  detected 
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Table  7.  509B  Results 

(Continued ) 


Sample  ID#: 

Compound 

904228 

904221 

Concentration 

904222 

ug/g 

904223 

2,4-D 

ND 

ND 

ND 

ND 

2,4, 5-T 

ND 

ND 

ND 

ND 

Si  1  vex 

ND 

ND 

ND 

ND 

.  ND  -  Not  detected 


I 


H'23 
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Table  7.  509B  Results 

(Concluded) 


Sample  ID#: 

904224 

904229 

Detection  Limit 

Compound 

Concentration 

yg/q 

2,4-D 

ND 

ND 

0.06 

2,4,5-T 

ND 

ND 

0.06 

Si  1  vex 

ND 

ND 

0.06 

ND  -  Not  detected 


H  - 


ft 
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Table  8.  509B  QC 


Method 

Duplicate  904194 

Sample  ID#: 

B1  ank 

904194  %  Recovery 

Compound 

Concentration  ug/g 

2,4-D 

ND 

ND 

89 

2,4,5-T 

ND 

ND 

89 

Silvex 

ND 

ND 

89 

ND  -  Not  detected 
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Table  9.  General  Chemistry  Results 


Sample  ID 

Oil  and  Grease,  yg/g 

Phenols ,  total ,  yg/g 

904194 

<100 

<1 

904195 

<100 

<1 

904191 

<100 

<1 

904192 

<100 

<1 

904193 

<100 

<1 

904196 

<100 

<1 

904215 

<100 

<1 

904216 

<100 

<1 

904217 

<100 

<1 

904218 

<100 

<1 

904219 

<100 

<1 

904220 

<100 

<1 

904228 

<100 

<1 

904225 

<100 

<1 

904226 

<100 

<1 

904227 

7,000 

1.6 

904230 

<100 

<1 

.'i, 
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Method  Blank 
904216  duplicate 
904218  duplicate 
904226  spiked  at  2.0  ug/g 


106%  Recovery 


?  n 
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AeroVironment,  Inc. 

825  Myrtle  Avenue 

Monrovia,  CA  91016 

Attention:  Chris  Lovedahl 

Subject:  Four  Soils  for  Analysis;  Received  10/29/85 

Selected  samples  were  analyzed  following  EPA  method  8010  using  1%  SP-1000  on 

Carbopack  B  as  the  primary  column.  The  method  can  be  summarized  as  follows: 

Helium  is  bubbled  through  a  5  g  soil  sample  dispersed  in  5  mL  of 
reagent  grade  water  contained  in  a  specially  designed  purging 
chamber  at  ambient  temperature.  The  purgeable  halogenated  organic 
compounds  are  efficiently  transferred  from  the  aqueous  phase  to  the 
vapor  phase.  The  vapor  is  swept  through  a  sorbent  column  where  the 
purgeables  are  trapped.  After  purging  is  completed,  the  sorbent 
column  is  heated  and  back  flushed  with  helium  to  desorb  the 
purgeables  onto  a  gas  chromatographic  column.  The  gas 
chromatograph  is  temperature  programmed  to  separate  the  purgeables 
which  are  then  detected  with  a  Hall  detector. 

Results  are  presented  in  Table  1.  QC  results  for  Method  8010  are  presented  in 

Table  2. 

Selected  samples  were  analyzed  following  EPA  Method  8020  using  5%  SP-1200/1 .75% 

Bentone  34  as  the  primary  column.  The  method  can  be  summarized  as  follows: 


Helium  is  bubbled  through  a  5  g  soil  sample  dispersed  in  5  mL  of 
reagent  grade  water  contained  in  a  specially  designed  purging 
chamber  at  ambient  temperature.  The  purgeable  halogenated  organic 
compounds  are  efficiently  transferred  from  the  aqueous  phase  to  the 
vapor  phase.  The  vapor  is  swept  through  a  sorbent  column  where  the 
purgeables  are  trapped.  After  purging  is  completed,  the  sorbent 
column  is  heated  and  back  flushed  with  helium  to  desorb  the 
purgeables  onto  a  gas  chromatographic  column.  The  gas 
chromatograph  is  temperature  programmed  to  separate  the  purgeables 
which  are  then  detected  with  a  PID  detector. 

• 

Results  are  presented  in  Table  3,  including  recoveries  of  bromof luorobenzene 
which  was  employed  as  a  surrogate.  QC  results  for  Method  8020  are  presented  in 
Table  4. 


555  Clyde  Avenue  PO  Bo*  7555.  Mountain  View,  CA  94039  (  4151  964-3200  Tele*  34-6391  Twx  910-3796593 
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Selected  samples  were  analyzed  for  oil  anc  grease  by  sonicating  the  soil  in 
f^eon  (EPA  Method  3550)  and  then  analyzing  the  solvent  by  infrared  spectroscopy 
using  EPA  Metnod  413.2.  Results  are  presented  in  Table  5  with  QC  results  in 
Table  6. 

Selected  samples  were  analyzed  for  total  phenols  by  forming  a  slurry  cf  soil  in 
water,  distillation  of  the  slurry,  and  finally  measurement  of  a  colored  complex 
by  UV-visible  spectroscopy  employing  EPA  Method  420.1.  Results  are  presented 
in  Table  5  with  QC  results  in  Table  6. 


%  Ciu  u  ^  ^  *C—  /- 

Viorica  Lopez-Avil a  ”  Ph.D. 
Technical  Director 

GN/VLA/ats 


Submitted  by: 


Greg  N i 
Manag 


Inorganic  Chemistry 


These  results  were  obtained  by  following  standard  laboratory  procedures;  the 
liability  of  Acurex  Corporation  shall  not  exceed  the  amount  paid  for  this 
report.  In  no  event  shall  Acurex  be  liable  for  special  or  consequential  damages. 
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Table  1.  8010  Results 


Detection 


Sample  IDA:  904246 

904243 

904249 

904250 

L  imi  t 

Compound 

Concent 

ration  ug/q 

Chi oromethane 

ND 

ND 

ND 

ND 

0.00008 

Bromomethane 

ND 

ND 

ND 

ND 

0.001 

Dichlorodifluoromethane 

ND 

ND 

ND 

ND 

0.002 

Vinyl  chloride 

ND 

ND 

ND 

ND 

0.0002 

Chloroethane 

ND 

ND 

ND 

ND 

0.0005 

Methylene  chloride 

0.016* 

0.031* 

0.003* 

0.014* 

0.0002 

Tr ichlorofl uoromethane 

ND 

ND 

ND 

ND 

0.001 

1,1-DCE 

ND 

ND 

ND 

ND 

0.0001 

1 ,1-DCA 

ND 

ND 

ND 

ND 

0.00007 

trans-1 ,2-DCE 

ND 

0.0004 

ND 

ND 

0.0001 

Chloroform 

0.001 

0.002 

0.0001 

ND 

0.00005 

1,2-OCA 

ND 

ND 

ND 

ND 

0.00003 

1,1,1-TCA 

ND 

0.0001 

0.0001 

ND 

0.00003 

Carbon  tetrachl or ide 

ND 

ND 

ND 

ND 

0.0001 

Bromod i chi oromethane 

ND 

ND 

ND 

ND 

0.0001 

1 ,2-Dichloropropane 

ND 

ND 

ND 

NO 

0.00004 

trans-1 ,3-Dichloropropane 

ND 

ND 

ND 

ND 

0.0003 

TCE 

D ibromochl oromethane3 

ND 

0.005 

ND 

ND 

0.0001 

1 , 1 ,2-Tri  chloroethane3 
cis-1 ,3-Dichloropropane3 

ND 

0.0001 

ND 

ND 

0.0002 

Chloroethylvinyl  ether 

ND 

ND 

ND 

ND 

0.0001 

Bromoform 

ND 

ND 

ND 

ND 

0.0002 

Tetrachloroethaneb 

Tetrachloroetheneb 

ND 

0.002 

ND 

ND 

0.0003 

Chlorobenzene 

ND 

ND 

0.0003 

0.0009 

0.0002 

Dichlorobenzenes 

ND 

ND 

ND 

ND 

0.0003 

Analysis  Date:  11/13/85 

a  -  These  compounds  coelute 
b  -  These  compounds  coelute 

11/14/35 

11/14/55 

11/14/85 

Below  normal  laboratory  background  level 


H-Ji 
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Table  2.  8010  QC 


Method 

Sample  ID#:  Blank 


Compound  _ Concentration  yg/g 


Chi oromethane  ND 

Bromomethane  ND 

Dichlorodif luoromethane  ND 

Vinyl  chloride  ND 

Chloroethane  ND 

Methylene  chloride  0.0004 

Trichlorof luoromethane  ND 

1.1- DCE  ND 

1.1- OCA  ND 

trans-1 ,2-DCE  ND 

Chloroform  0.0003 

1.2- DCA  ND 

1,1,1-TCA  0.00004 

Carbon  tetrachloride  ND 

Bromodichloromethane  ND 

1 .2- Dichloropropane  ND 

trans-1 ,3-Dichloropropane  ND 

TCE  ND 

D ibromochl oromethane3 

1 .1 .2- Trichloroethanea  ND 

cis-1 ,3-Dichloropropane3 

Chloroethyl vinyl  ether  ND 

Bromoform  ND 

Tetrachloroethane13  N0 

Tetrachloroethene13 

Chlorobenzene  ND 

Dichlorobenzenes  ND’ 

Analysis  Date:  11/13/85 


a  -  These  compounds  coelute 
b  -  These  compounds  coelute 
*  -  Below  normal  laboratory  background  level 
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Table  3.  8020  Results 


Sample  ID#: 

904246 

Compound 

Benzene 

0.0015 

Toluene 

0.0005 

Ethylbenzene 

0.0003 

Chlorobenzene* 

0.0006 

Xylenes^ 

0.0002 

Dichlorobenzenes 

0.0032 

Analysis  Date: 

12/2/35 

%  Surrogate  Recovery 

62 

904248 

904249 

Concentration 

904250 

0.0007 

1.6 

0.0045 

0.0014 

1.3 

0.0015 

0.0006 

2.4 

0.0020 

0.0010 

3.4 

0.0040 

0.0003 

1.6 

0.0010 

0.0055 

<0.02 

0.013 

12/2/85 

12/2/85 

12/2/85 

52 

66 

68 

1  Chlorobenzene  and  meta-xylene 

2  Ortho-xylene  and  para-xylene 


Detection 

Limit 


0.0002 

0.0002 

0.0002 

0.0002 

0.0002 

0.0004 


H-33 
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Table  4.  8020  QC 


Sample  ID*: 
Compound 


Method 

Blank 

Concentration  ng/g 


Benzene  ND 

Toluene  0.0005 

Ethylbenzene  0.0005 

Chlorobenzene*  0.0003 

Xylenes^  ND 

Dichlorobenzenes  0.0034 

Analysis  Date:  12/2/85 

%  Surrogate  Recovery  NA* 


*  Chlorobenzene  and  meta-xylene 
2  Ortho-xylene  and  para-xylene 

*  Not  added 


r 
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Table  5.  General  Chemistry  Results 


Sample  ID 

Oil  and  Grease,  ug/g 

Phenols,  tota 

904246 

<100 

<1 

90424S 

3,900 

1 

904249 

1,500 

<1 

904250 

<100 

<1 

H-5b 


* 


r 
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Table  6.  General  Chemistry  QC 


Sample  ID 
Method  Blank 
904246  duplicate 
904250  spiked  at  290  yg/g 

Method  Blank 


Oil  and  Grease,  ug/q 

<100 

<100 

106%  Recovery 

Phenols,  total ,  yg/g 
<1 


H-36 
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AeroVironment ,  Inc.  December  27,  1985 

825  Myrtle  Avenue  Acurex  ID#:  8511*003 

Monrovia,  CA  91016  Page  1  of  26 

Attention:  Cnris  Lovedahl 

Subject:  Thirty-cne  Soils  for  Analysis;  Received  11/4/35 

Selected  samples  were  analyzed  following  EPA  method  8010  using  1%  SP- 1000  on 
Carbopack  3  as  tne  primary  column.  The  method  can  be  summarized  as  follows: 

Helium  is  bubbled  through  a  5  g  soil  sample  dispersed  in  5  mL  of 
reagent  grade  water  contained  in  a  specially  designed  purging 
chamber  at  ambient  temperature.  The  purgeable  halogenated  organic 
compounds  are  efficiently  transferred  from  the  aqueous  phase  to  the 
vapor  phase.  The  vapor  is  swept  through  a  sorbent  column  where  the 
purgeables  are  trapped.  After  purging  is  completed,  the  sorbent 
column  is  heated  and  back  flushed  with  helium  to  desorb  the 
purgeables  onto  a  gas  chromatographi c  column.  The  gas 
chromatograph  is  temperature  programmed  to  separate  the  purgeables 
which  are  then  detected  with  a  Hall  detector. 

Results  are  presented  in  Table  1.  DC  results  for  Method  8010  are  presented  in 
Table  2. 

Selected  samples  were  analyzed  following  EPA  Method  8020  using  5b  SP- 1200/1 .75% 
Bentone  34  as  the  primary  column.  The  method  can  be  summarized  as  follows: 


Helium  is  bubbled  through  a  5  g  soil  sample  dispersed  in  5  mL  of 
reagent  grade  water  contained  in  a  specially  designed  purging 
chamber  at  ambient  temperature.  The  purgeable  halogenated  organic 
compounds  are  efficiently  transferred  from  the  aqueous  phase  to  the 
vapor  phase.  The  vapor  is  swept  through  a  sorbent  column  where  the 
purgeables  are  trapped.  After  purging  is  completed,  the  sorbent 
column  is  heated  and  back  flushed  with  helium  to  desorb  the 
purgeables  onto  a  gas  chromatographic  column.  The  gas 
chromatograph  is  temperature  programmed  to  separate  the  purgeables 
which  are  then  detected  with  a  PID  detector. 

The  method  8020  analyses  were  delayed  due  to  the  PID  detector  breaking  and  the 
inability  of  HNU  to  provide  a  replacement  part.  When  HNU  finally  sent  a 
replacement,  it  turned  out  to  be  defective.  At  that  point,  Acurex  obtained  a 
Varian  PID  which  was  employed  in  the  analyses.  Results  are  presented  in  Table 
3,  including  recoveries  of  bromof luorobenzene  which  was  employed  as  a 
surrogate.  0C  results  for  Method  8020  are  presented  in  Table  4. 
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Selected  samples  were  analyzed  for  pesticides  following  Method  509A  and 
nerbicides  following  Method  5093  (Standard  Methods  for  the  Examination  of  Water 
and  Wastewater,  16th  edition).  A  3%  0V-1  column  was  employed  as  the  primary 
column  for  pesticides.  A  30  meter  D B1  fused  silica  column  was  used  as  the 
primary  column  for  the  herbicides.  Samples  for  pesticide  analysis  were 
sonicated  in  15%  methylene  chloride/hexane,  concentrated,  and  then  injected 
into  a  gas  chromatograph  operated  isothermal ly.  Detection  of  the  eluting 
compounds  were  performed  with  an  electron  capture  detector.  Samples  for 
herbicide  analysis  were  extracted  with  diethyl  ether  and  the  extract 
hydrolyzed.  The  herbicide  acids  were  methylated  and  then  injected  into  a  gas 
chromatographic  system  operated  isothermally.  An  electron  capture  detector  was 
employed  for  detection  of  the  pesticides  and  herbicides.  Results  of  the  509A 
analyses  are  presented  in  Table  5  with  QC  results  in  Table  6.  Results  of  the 
509B  analyses  are  presented  in  Table  7  with  QC  results  in  Table  8. 

Selected  samples  were  analyzed  for  oil  and  grease  by  sonicating  the  soil  in 
freon  (EPA  Method  3550)  and  then  analyzing  the  solvent  by  infrared  spectroscopy 
using  EPA  Method  413.2.  Results  are  presented  in  Table  9  with  QC  results  in 
Table  10. 

Selected  samples  were  analyzed  for  total  phenols  by  forming  a  slurry  of  soil  in 
water,  distillation  of  the  slurry,  and  finally  measurement  of  a  colored  complex 
by  UV-visible  spectroscopy  employing  EPA  Method  420.1.  Results  are  presented 
in  Table  9  with  QC  results  in  Table  10. 

Selected  samples  were  analyzed  for  petroleum  hydrocarbons  by  sonicating  the 
soil  in  freon  (EPA  method  3550),  passing  the  extract  across  silica  gel,  and 
then  analyzing  the  solvent  by  infrared  spectroscopy  using  EPA  method  413.2. 
Results  are  presented  in  Table  9  with  QC  results  in  Table  10. 

Selected  samples  were  analyzed  for  lead  by  rigorous  digestion  with  nitric  acid 
followed  by  atomic  absorption  spectrophotometry.  Results  are  presented  in 
Table  9  with  QC  results  in  Table  10. 
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Table  1.  8010  Results 


Sample  ID#: 

904197 

904199 

904200 

904201 

Compound 

Concentration 

ud/g 

Chloromethane 

NO 

ND 

ND 

ND 

Bromomethane 

ND 

ND 

ND 

ND 

Dichlorodifluoromethane 

ND 

ND 

ND 

ND 

Vinyl  chloride 

ND 

ND 

ND 

ND 

Chloroethane 

ND 

ND 

ND 

ND 

Methylene  chloride 

0.005* 

0.011* 

0.007* 

0.003* 

Tr ichlorofl uoromethane 

ND 

ND 

ND 

ND 

1,1-DCE 

ND 

ND 

ND 

ND 

1,1-OCA 

ND 

ND 

ND 

ND 

trans-1 ,2-DCE 

ND 

0.0001 

ND 

ND 

Chloroform 

0.0008 

0.009 

0.0002 

0.0001 

1,2-DCA 

NO 

ND 

ND 

ND 

1,1,1-TCA 

ND 

0.0001 

ND 

0.00004 

Carbon  tetrachloride 

ND 

ND 

ND 

ND 

Bromod ichl oromethane 

ND 

0.0004 

ND 

ND 

1 ,2-Dichloropropane 

ND 

ND 

ND 

ND 

trans-1 ,3-Dichl oropropane 

ND 

ND 

ND 

ND 

TCE 

ND 

0.004 

0.0002 

0.0003 

Dibromoc hi oromethane3 

1 ,1 ,2-Tri chloroethane3 

0.0001 

0.0001 

ND 

ND 

cis-1 , 3-D ichl oropropane3 

Chi oroethyl v inyl  ether 

ND 

ND 

ND 

ND 

Bromoform 

ND 

ND 

ND 

ND 

Tetrachloroethaneb 

0.0003 

0.001 

ND 

ND 

Tetrachloroethene*3 

Chlorobenzene 

ND 

ND 

ND 

ND 

Dicnlorobenzenes 

0.0006 

ND 

ND 

ND 

Surrogate  Recovery0 

58 

NS 

NS 

NS 

Analysis  Date: 

12/2/85 

11/14/85 

11/14/85 

11/14 

a  -  These  compounds  coelute 
b  -  These  compounds  coelute 
c  -  Dibromomethane 

*  -  Below  normal  laboratory  background  level 
NS  -  Not  spiked 
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Tabl  e  1 .  8010  Results 

(Continued) 


Sample  ID#: 


904202 


904203 


904204 


904205 


Compound 


Concentration  ug/c 


Chi oromethane 

ND 

0.0008 

0.0001 

ND 

Bromomethane 

ND 

ND 

ND 

ND 

Di ch lor odif luorome thane 

ND 

ND 

ND 

ND 

Vinyl  chloride 

ND 

ND 

ND 

ND 

Chi oroethane 

ND 

ND 

ND 

ND 

Methylene  chloride 
Trichlorofluoromethane 

1.1- DCE 

1.1- DCA 
trans-1 ,2-DCE 
Chloroform 

1.2- DCA 
1,1,1-TCA 

Carbon  tetrachlor ide 
Bromodichloromethane 

1 .2- Dichloropropane 
trans-1 ,3-Oicnloropropane 
TCE 

D ibromochl orome thane3 

1 .1 .2- Trichloroethane3 

c is-1 ,3-Dichloropropanea 
Chloroethyl vinyl  ether 
Bromoform 

Tetrachloroethaneb 

Tetrachloroethene^ 

Chlorobenzene 

Dichlorobenzenes 


Surrogate  Recovery0 


Analysis  Date: 


0.003* 

ND 

ND 

ND 

ND 

0.0001 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 


NS 


11/14/85 


0.0009* 

ND 

ND 

ND 

ND 

0.0008 

ND 

0.0002 

ND 

ND 

ND 

ND 

0.0002 

ND 

ND 

ND 

0.0003 

ND 

ND 


NS 


11/15/85 


0.0009* 

ND 

ND 

ND 

ND 

0.0005 

ND 

0.0002 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 


NS 


11/15/85 


0 .0003* 
ND 
ND 
ND 
ND 

0.001 

ND 

0.0001 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 


NS 


11/15/85 


a  -  These  compounds  coelute 
b  -  These  compounds  coelute 
c  -  Dibromomethane 

*  -  Below  normal  laboratory  background  level 
NS  -  Not  spiked 
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Table  1.  8010  Results 

(Continued) 


Sample  ID#: 

Compound 

904207 

904208 

Concentration 

904210 

uq/q 

904211 

Chloromethane 

NO 

ND 

ND 

ND 

Bromomethane 

ND 

ND 

ND 

ND 

Dichlorodi fl uorome thane 

ND 

ND 

ND 

ND 

Vinyl  chloride 

ND 

ND 

ND 

ND 

Chi oroethane 

ND 

ND 

ND 

ND 

Methylene  chloride 

0.003* 

0.0005* 

0.010* 

0.0005* 

Trichlorofl uoromethane 

ND 

ND 

ND 

ND 

1,1-DCE 

ND 

ND 

ND 

ND 

1,1-DCA 

ND 

ND 

ND 

ND 

trans-1 ,2-DCE 

ND 

ND 

ND 

0.0002 

Chloroform 

0.001 

0.0006 

0.003 

0.0007 

1,2-DCA 

ND 

ND 

ND 

ND 

1,1,1-TCA 

0.0001 

0.0001 

0.0005 

ND 

Carbon  tetrachl or ide 

ND 

ND 

ND 

ND 

Bromodichloromethane 

ND 

ND 

ND 

ND 

1 ,2-Dicnloropropane 

ND 

ND 

ND 

ND 

trans-1 ,3-Di chi oropropane 

ND 

ND 

ND 

ND 

TCE 

0 ibromochl oromethane3 

0.0003 

ND 

0.002 

0.0001 

1 ,1 ,2-Tri chi oroethane3 
cis-1 ,3-Dichl oropropane3 

ND 

ND 

ND 

ND 

Chloroethylvinyl  ether 

ND 

ND 

ND 

ND 

Bromoform 

ND 

ND 

ND 

ND 

Tetrachloroethaneb 

Tetrachloroetheneb 

ND 

ND 

0.011 

0.004 

Chlorobenzene 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

0.0007 

ND 

0.010 

0.004 

Surrogate  Recovery0 

NS 

NS 

79 

NS 

Analysis  Date: 

11/15/85 

11/15/85 

12/3/85 

11/15/85 

a  -  These  compounds  coelute 
b  -  These  comoounds  coelute 
c  -  Oibromomethane 

*  -  Below  normal  laboratory  background  level 
NS  -  Not  spiked 
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Table  1.  8010  Results 

(Continued) 


Sample  ID*: 

904212 

904213 

904214 

904231 

Compound 

Concentration 

»9(a  .  - 

Chloromethane 

ND 

ND 

ND 

ND 

Bromomethane 

ND 

ND 

ND 

ND 

D  ichlorod if 1 uoromethane 

ND 

ND 

ND 

ND 

Vinyl  chi  or ide 

ND 

ND 

NO 

ND 

Cnloroethane 

ND 

ND 

ND 

ND 

Methylene  chloride 

0.0009* 

0.005* 

0.0004* 

0.002* 

Tr  ichlorofl uoromethane 

ND 

ND 

ND 

ND 

1,1-OCE 

ND 

ND 

ND 

ND 

1,1-OCA 

ND 

NO 

ND 

ND 

trans-1 ,2-DCE 

ND 

0.0001 

0.0002 

ND 

Chloroform 

0.0008 

0.0005 

0.0005 

0.0005 

1,2-OCA 

ND 

ND 

NO 

ND 

1,1,1-TCA 

ND 

0.00003 

ND 

ND 

Carbon  tetrachl or ide 

ND 

ND 

ND 

ND 

•Bromod  i  chloromethane 

ND 

ND 

ND 

ND 

1 ,2-0ichl oropropane 

ND 

ND 

ND 

ND 

trans-1 , 3-D i Chi oropropane 

ND 

ND 

ND 

ND 

TCE 

ND 

0.0009 

0.0002 

0.001 

Dibromochloromethane3 

1 ,1 ,2- Trie  hi oroe thane3 

0.0004 

ND 

ND 

ND 

ci  s-1 ,3-0  ic hi oropropane3 

Chloroethylv inyl  ether 

ND 

ND 

ND 

ND 

Bromoform 

ND 

ND 

ND 

NO 

Tetrachloroethaneb 

ND 

ND 

ND 

ND 

Tetrachloroethene*3 

Chlorobenzene 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

0.0009 

ND 

Surrogate  Recovery0 

NS 

74 

NS 

NS 

Analysis  Date:  11/15/85  12/2/35  11/15/85  11/14/35 


a  -  These  compounds  coelute 
b  -  These  compounds  coelute 
c  -  Qibromomethane 

*  -  Below  normal  laboratory  background  level 
NS  -  Not  spiked 
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TaDle  1.  3010  Results 

(Continued) 


Sample  ID*: 

Compound 

904232 

904234 

Concentration 

9  0  4  2  3  5  d 

»S-'3 

904236 

Chi oromethane 

ND 

ND 

ND 

ND 

Bromomethane 

ND 

ND 

ND 

ND 

Diehl orod ifl uorom ethane 

ND 

ND 

ND 

ND 

Vinyl  chloride 

ND 

ND 

ND 

ND 

Chloroethane 

ND 

ND 

ND 

ND 

Methylene  chloride 

0.0003* 

ND 

3. 7 

3.005* 

Tr  ichl orof 1 uoromet ha ne 

ND 

ND 

ND 

ND 

1 ,1-DCE 

ND 

ND 

0.003 

ND 

1,1-DCA 

ND 

ND 

ND 

ND 

trans-1 ,2-DCE 

ND 

ND 

1.1 

0.014 

Chi oroform 

0.0004 

0.0004 

0.57 

0.001 

1,2-DCA 

ND 

ND 

ND 

ND 

1,1,1-TCA 

ND 

ND 

0.007 

0.000! 

Carbon  tetrachloride 

ND 

ND 

ND 

ND 

Bromod i chi oromethane 

ND 

ND 

0. 005 

ND 

1 ,2-Dichloropropane 

ND 

ND 

ND 

ND 

trans-1 , 3-D ichl oropropane 

ND 

ND 

ND 

ND 

TCE 

Dibromoc hi oromethane3 

0.0001 

ND 

2.5 

0.025 

1 , 1 ,2-Tr ichl oroethane3 
cis-1 , 3-D ichl oropropane3 

ND 

ND 

ND 

ND 

Chi oroethyl v inyl  ether 

ND 

ND 

ND 

ND 

Bromoform 

ND 

ND 

ND 

ND 

Tetrachloroethaneb 

Tetrachloroethene^ 

ND 

ND 

0.026 

0.002 

Chlorobenzene 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

0.10 

0.033 

Surrogate  Recovery0 

NS 

NS 

115 

67 

Analysis  Date: 

11/15/85 

11/15/85 

11/13/85 

11/13/85 

a  -  These  compounds  coelute 
b  -  These  compounds  coelute 
c  -  Dibromomethane 

d  -  Detection  limits  are  100  times  method  detection  limit  for  this  sample 
*  -  Below  normal  laboratory  background  level 
NS  -  Not  spiked 
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Table  1.  8010  Results 

(Continued) 


Sample  ID#: 

Compound 

904237 

9  0  4'2  3  8 

Concentrat ion 

904239 

uS/Q 

9042  A3 

Cnl oromethane 

NO 

ND 

NO 

ND 

Bromomethane 

NO 

ND 

ND 

ND 

Dichlorodifl uorome thane 

NO 

ND 

ND 

ND 

Vinyl  chloride 

NO 

ND 

ND 

ND 

Chloroethane 

NO 

ND 

ND 

ND 

Methylene  chloride 

0.004* 

0.002* 

0.002* 

0.003* 

Tr  ichlorofl uoromethane 

ND 

ND 

ND 

ND 

1,1-DCE 

NO 

ND 

ND 

ND 

1,1-OCA 

ND 

ND 

ND 

ND 

trans-1 ,2-DCE 

0.003 

0.0001 

ND 

0.002 

Cnloroform 

0.001 

0.0006 

0.0004 

0.0007 

1,2-DCA 

ND 

ND 

ND 

ND 

1,1,1-TCA 

ND 

ND 

ND 

0.0001 

Carbon  tetrach 1  or ide 

ND 

ND 

ND 

ND 

3 r omod i cnl oromethane 

ND 

ND 

ND 

ND 

1 ,2-Dichl oropropane 

ND 

ND 

ND 

ND 

t'-ans-l  ,3-Dic hi  oropropane 

ND 

ND 

ND 

ND 

TCE 

Dibromoc hi oromethane3 

0.021 

0.0009 

0.0002 

0.0002 

1 , 1 ,2-Tn  ichl oroethane3 
c  i  s-1 ,3 -Diehl oropropane3 

0.0002 

0.0001 

ND 

ND 

Ch loro  ethyl  vinyl  ether 

ND 

ND 

ND 

ND 

Bromoform 

ND 

ND 

ND 

ND 

Tetracnloroethaneb 

Tetrachloroetheneb 

ND 

ND 

ND 

ND 

Chlorobenzene 

ND 

ND 

ND 

ND 

D  ichlorobenzenes 

0.0008 

ND 

ND 

ND 

Surrogate  Recoveryc 

102 

86 

90 

101 

Analysis  Date: 

11/18/85 

11/18/85 

11/18/85 

11/18 

a  -  These  compounds  coelute 
b  -  These  compounds  coelute 
c  -  Dibromomethane 

*  -  Below  normal  laboratory  background  level 
NS  -  Not  spiked 
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Table  1.  8010  Results 

(Continued) 


Sample  ID*: 

Compound 

904241  904242 

Concentration 

904251 

ug/ g 

904252 

Chloromethane 

ND 

ND 

ND 

ND 

Sromomethane 

ND 

ND 

ND 

ND 

Dichlorod i f 1 uorome thane 

ND 

ND 

ND 

ND 

Vinyl  chloride 

ND 

ND 

ND 

ND 

Chloroethane 

ND 

ND 

ND 

ND 

Methylene  chloride 

0.004* 

0.004* 

0.003* 

0.302* 

Tr ichlorofl uoromethane 

ND 

ND 

ND 

ND 

1,1-DCE 

ND 

ND 

ND 

ND 

1,1-DCA 

ND 

ND 

ND 

ND 

trans-1 ,2-DCE 

0.001 

0.077 

0.0008 

0.3003 

Chloroform 

0.0005 

0.002 

0.0005 

0.0004 

1,2-DCA 

ND 

ND 

ND 

ND 

1 ,1 ,1-TCA 

ND 

0.00003 

ND 

ND 

Carbon  tetrachl oride 

ND 

ND 

ND 

ND 

B^omoo ichl oromethane 

ND 

ND 

ND 

ND 

1 ,2-Dicnl oropropane 

ND 

ND 

ND 

ND 

trans-1 , 3-D ichl oropropane 

ND 

ND 

ND 

ND 

TCE 

0.0002 

0.14 

0.001 

0.001 

Dibromoc hi oromethane2 

1 ,1 ,2-Tr  ichl oroethane2 

ND 

ND 

ND 

0.0003 

ci s-1 , 3-D ichl oropropane2 

Chi oroethyl v inyl  ether 

ND 

ND 

ND 

ND 

Bromoform 

ND 

ND 

ND 

ND 

Tetrachloroethaneb 

ND 

0.002 

0.002 

ND 

Tetrachl oroethene^ 

Chlorobenzene 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

0.003 

0.002 

ND 

Surrogate  Recovery0 

83 

109 

82 

87 

Analysis  Date: 

11/18/85 

11/18/85 

11/18/85 

11/18 

a  -  These  compounds  coelute 
b  -  These  compounds  coelute 
c  -  Dibromomethane 

*  -  Below  normal  laboratory  background  level 
NS  -  Not  spiked 
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Sample  ID* : 


Compound 

Chloromethane 
Bromomethane 
Dichlorod i f 1 uorome thane 
Vinyl  chi  or ide 
Chloroethane 
Methylene  chloride 
Tr  ichlorof 1 uorome thane 

1.1- DCE 

1 .1- DCA 
trans-1 ,2-DCE 
Chloroform 

1.2- DCA 
1,1,1-TCA 

Carpon  tetrachloride 
Bromod i chloromethane 

1 .2- 0ichlorcpropane 
trans-1, 3'Dichloro propane 
TCE 

Oibromochloromethane3 

1 . 1 .2- Trichloroethanea 
cis-l,3-Dichloropropanea 
CHI oroethyl v inyl  ether 
Bromoform 

Tetrachl oroethane^ 
Tetrachloroethene*3 
Chlorobenzene 
Dichlo^obenzenes 


904254 

Detection  Limit 

Concentration 

ug/q 

ND 

0.00008 

ND 

0.001 

ND 

0.002 

ND 

0.0002 

ND 

0.0005 

0.003* 

0.0002 

ND 

0.001 

ND 

0.0001 

ND 

0.00007 

ND 

0.0001 

ND 

0.00005 

ND 

0.00003 

ND 

0.00003 

ND 

0.0001 

ND 

0.0001 

ND 

0.00004 

ND 

0.0003 

0.0005 

0.0001 

ND 

0.0002 

ND 

0.0001 

ND 

0.0002 

ND 

'0.0003 

ND 

0.0002 

ND 

0.0003 

Surrogate  Recoveryc 


Analysis  Date:  11/18/85 


a  -  These  compounds  coelute 
b  -  These  compounds  coelute 
c  -  Dibromomethane 

*  -  3elow  normal  laboratory  background  level 
NS  -  Not  spiked 
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Table  2.  8010  QC 


Method  Method  Method  Method 


Chi oromethane 

ND 

ND 

ND 

ND 

Bromomethane 

ND 

ND 

ND 

ND 

Diehl  or od i fl uorome thane 

ND 

ND 

ND 

ND 

Vinyl  chi  or  ide 

ND 

ND 

ND 

ND 

Chloroethane 

ND 

ND 

ND 

ND 

Methylene  chloride 

ND 

0.0009 

0.002 

0 

Tr ichl orof 1 uorome thane 

NO 

ND 

ND 

ND 

1,1-DCE 

ND 

ND 

ND 

ND 

1,1 -DCA 

ND 

ND 

ND 

ND 

trans-1 ,2-DCE 

ND 

0.0002 

ND 

ND 

Chloroform 

NO 

ND 

0.0001 

ND 

1,2-DCA 

ND 

ND 

ND 

ND 

1,1,1-TCA 

NO 

0.00004 

ND 

ND 

Carbon  tetrachl or ide 

ND 

ND 

ND 

ND 

Bromod ichl oromethane 

ND 

ND 

ND 

ND 

1 ,2-Dicn1 oropropane 

ND 

ND 

ND 

ND 

trans-1 ,3-0 ichl oropropane 

ND 

ND 

ND 

ND 

TCE 

D ibromochloromethane3 

ND 

0.0007 

ND 

ND 

1 ,1 ,2-Tri chloroethane3 
cis-1 ,3-D ichl oropropane3 

ND 

ND 

ND 

ND 

Chi oroethyl v inyl  ether 

ND 

ND 

ND 

ND 

Bromoform 

ND 

ND 

ND 

ND 

Tetrachl  oroethane^5 
Tetrachloroetheneb 

ND 

ND 

ND 

ND 

Chlorobenzene 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

ND 

0 

Surrogate  Recoveryc 

NS 

NS 

NS 

NS 

Analysis  Date: 

11/15/85 

11/18/85 

12/2/85 

12/3/85 

a  -  These  compounds  coelute 
b  -  These  compounds  coelute 
c  -  Dibromomethane 

*  -  3elow  normal  laboratory  background  level 
NS  -  Not  spiked 


' 

Ae-'cVi 

•'■‘onnen: 

8511-003 

Dage  12  of  26 

Table  2.  8010 

oc 

904234 

%  Recovery 

Dupl icate 

Dupl icate 

Dupl icate 

(Spike  Level 

,  Sample  ID#: 

904213 

904236 

904237 

0.005  uO/'q) 

I  Compound 

Concentration 

ug/g 

I  Chi oromethane 

ND 

ND 

ND 

72 

1  Bromomethane 

ND 

ND 

ND 

75 

1  Diehl orod if 1 uoromethane 

ND 

ND 

ND 

NS 

I  Vinyl  chloride 

ND 

ND 

ND 

79 

I  Chloroethane 

ND 

ND 

ND 

70 

R  Methylene  chloride 

0.005* 

0.011* 

0.011* 

91 

1  Tr ichl orof 1 uoromethane 

ND 

ND 

ND 

73 

1  1,1-DCE 

ND 

ND 

ND 

79 

I  1,1-DCA 

ND 

ND 

ND 

78 

H  trans-1 ,2-DCE 

ND 

0.0001 

0.001 

"9 

1  Chloroform 

O.QOD7 

0.004 

0.002 

SI 

1  1,2-DCA 

ND 

ND 

ND 

75 

I  1,1,1-TCA 

ND 

0.0001 

ND 

79 

K  Carbon  tetracnlor  ide 

ND 

ND 

ND 

82 

1  Bromod ichl oromethane 

ND 

ND 

ND 

*7  A 
-  *1 

1  1 ,2-Dichloropropane 

ND 

ND 

ND 

78 

1  trans-1 ,3-Dichloropropane 

ND 

ND 

ND 

75 

1  TCE 

0.0007 

0.002 

0.015 

32 

B  D  ibromochl oromethane3 

1  1 , 1 , 2-Tr ichl oroethane3 

ND 

0.0002 

0.0001 

72 

■  ci'S-1  ,3-Dichl oropropane3 

1  Chloroethylvinyl  ether 

ND 

ND 

ND 

NS 

1  Bromoform 

ND 

ND 

ND 

49 

Tetrachl oroethane^ 

■  Tetrachl oroetheneD 

ND 

0.0006 

0.0003 

73 

E  Chlorobenzene 

ND 

ND 

ND 

72 

1  Dichlorobenzenes 

0.0007 

0.013 

0.0007 

78 

■  Surrogate  Recovery0 

93 

68 

104 

91 

■  Analysis  Date: 

12/2/85 

12/3/85 

12/3/85 

12/3/85 

■  a  -  These  compounds  coelute 

1  b  -  These  compounds  coelute 

■  c  -  Dibromomethane 

■  *  -  Below  normal  laboratory 

background  level 

H  -  hot  spiked 

n--»y 

Sample  ID#: 

Compound 

Benzene 

Toluene 

Ethylbenzene 

Chlorobenzene 

Xylenes 

Dichlorobenzenes 

Analysis  Date: 

%  Surrogate  Recovery 
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Table  3.  8020  Results 


904197 

904200 

Concentration 

904201 

ug/g 

904202 

ND 

ND 

ND 

ND 

0.029 

ND 

0.0010 

0.0004 

0.0010 

0.0006 

0.0009 

0.0007 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

12/10/85 

12/10/85 

12/10/85 

12/10/85 

103 

108 

128 

101 

r-'iC 
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Table  3  .  3020  Results 

(Continued) 


Sample  IDA: 

904203 

904204 

904206 

904207 

Compound 

Concentration 

ug/g  __  _ . 

Benzene 

ND 

ND 

ND 

ND 

Toluene 

0.0003 

ND 

0.0005 

ND 

Ethylbenzene 

0.0006 

0.0006 

0.0007 

0.000 

Chlorobenzene 

ND 

ND 

ND 

ND 

Xylenes 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

ND 

ND 

Analysis  Date: 

12/11/85 

12/11/85 

12/10/85 

12/11/85 

%  Surrogate  Recovery 

86 

72 

no 

86 

!■)  -hi. 


a 


* 
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Table  3 .  8020  Results 

(Continued) 


Sample  ID#: 

904208 

904212  904214 

904231 

Compound 

Concentration  ug/g 

Benzene 

ND 

ND 

0.0002 

ND 

Toluene 

ND 

0.0002 

0.0002  ■ 

0 .0002 

Ethyl  benzene 

0.0005 

0.0006 

0.0006 

0.0007 

Chlorobenzene1 

ND 

ND 

0.0004 

ND 

Xylenes2 

0.0003 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

ND 

ND 

Analysis  Date: 

12/11/85 

12/11/85 

12/11/85 

12/10/85 

%  Surrogate  Recovery 

75 

76 

75 

83 

^-Chlorobenzene  and  meta-xylene 
^Ortho-xylene  and  para-xylene 
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Sample  ID#: 

Compound 

Table  3 .  8020  Results 

(Continued) 

.^4232  904234 

Concentration 

904237 

49/9 . 

904238 

Benzene 

ND 

0.0002 

0.0003 

ND 

Toluene 

ND 

0.0004 

0.0018 

0 .0004 

Ethylbenzene 

0.0006 

0.0010 

0.0006 

0.0006 

Chlorobenzene1 

ND 

0.0003 

ND 

ND 

Xylenes2 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

ND 

ND 

Analysis  Date: 

12/10/85 

12/13/85 

12/10/85 

12/11/85 

%  Surrogate  Recovery 

98 

90 

118 

80 

'•Chlorobenzene  and  meta-xylene 
^Ortho-xylene  and  para-xylene 


M  -  Si 
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Table  3 .  8020  Results 

(Continued) 


Sample  ID*: 

904254 

904252  9041993 

9042104 

Compound 

Concentration  ug/g 

Benzene 

ND 

ND  ND 

ND 

Toluene 

NO 

0.0021  ND 

ND 

Ethylbenzene 

0.0005 

0.0009  ND 

ND 

Chlorobenzene^ 

ND 

ND  ND 

ND 

Xylenes2 

ND 

ND  0.030 

1.2 

Dichlorobenzenes 

ND 

ND  0.018 

ND 

Analysis  Date: 

12/10/85 

12/12/85 

12/12/85 

12/12/85 

%  Surrogate  Recovery 

96 

103 

2295 

2945 

^Chlorobenzene  and  meta-xylene 
20rtho-xy lene  and  para-xylene 

^Detection  limit  increased  by  a  factor  of  5  due  to  sample  matrix  interferences 
^Detection  limit  increased  by  a  factor  of  100  due  to  sample  matrix  interferences 
5 H i gh  surrogate  recovery  due  to  sample  matrix  interf erences 


H-b4 
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Table  3.  8020  Results 

(Continued) 


Sample  IQ#: 

90421 l3 

90  4  2 1 3  3 

90  4  23  93  90  4  2  4  0  3 

Compound 

Concentration  ug/g 

Benzene 

ND 

ND 

ND 

ND 

Toluene 

0.14 

0.10 

0.21 

0.40 

Ethylbenzene 

0.38 

0.49 

0.25 

0.46 

Chlorobenzene^ 

ND 

ND 

ND 

ND 

Xylenes2 

0.20 

ND 

ND 

0.61 

Dichlorobenzenes 

ND 

1.3^ 

ND 

ND 

Analysis  Date: 

12/13/85 

12/12/85 

12/14/85 

12/14/85 

%  Surrogate  Recovery 

113 

156 

103 

126 

^Chlorobenzene  and  meta-xylene 
20rtho-xy lene  and  para-xylene 

^Detection  limit  increased  by  250  due  to  sample  matrix  interferences 
^Not  resolved  from  matrix  interf erences 


H-bb 
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Table  3.  8020  Results 

(Concl uded) 


Detection 


Sample  ID*: 

9042413 

9042351 2 3 4 

90*2514 

9042425 

9042365 7 

Limit 

Compound 

Concentre 

tion  uq/d 

Benzene 

ND 

ND 

ND 

ND 

<18 

0.0002 

Toluene 

0.37 

1.2 

0.17 

ND 

1.88 

0.0002 

Ethyl  benzene 

0.26 

4.1 

0.57 

<17 

ND 

0.0002 

Chi orobenzenel 

ND 

ND 

ND 

ND 

ND 

C .0002 

Xylenes2 

0.24 

6.7 

0.32 

<17 

148 

0.0002 

Dichlorcbenzenes 

ND 

ND 

ND 

<17 

<18 

0.0004 

Analysis  Date: 

12/14/85 

12/13/85 

12/14/85 

12/14/85 

12/14/86 

%  Surrogate  Recovery 

98 

2686 

107 

130 

31 1 6 

1  Chlorobenzene  and  meta-xylene 

2  Ortho-xylene  and  para-xylene 

3  Detection  limit  increased  by  250  due  to  sample  matrix  interferences 

4  Detection  limit  increased  by  500  due  to  sample  matrix  interferences 

2  Detection  limit  increased  by  1000  due  to  sample  matrix  interferences 

6  High  surrogate  recovery  due  to  high  matrix  interferences 

7  GC  analysis  gave  levels  of  16,  22,  and  30  ug/g  tor  ethylbenzene,  xylenes, 
and  dichlorobenzenes,  but  was  not  confirmed  by  GC/HS  (Method  8240). 

8  GC  analysis  gave  a  benzene  level  of  12  and  a  dichlorobenzene  level  of  21, 

but  not  confirmed  by  GC/MS  (Method  8240).  Toluene  and  xylenes  were  confirmed. 


H- 
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Table  4.  8020  QC 


904254 


Sample  ID#: 

Method 

Blank 

Duplicate 

904231 

Duplicate 

904232 

D  up  1 i cate 
904237 

%  Recovery 
(Spike  Leve 
0.005  uQ/d 

Compound 

Concentration  u 

g/g 

Benzene 

ND 

ND 

ND 

0.0003 

95 

Toluene 

0.0003 

0.0003 

0.0004 

0  .0013 

95 

Ethylbenzene 

0.001 

0.0011 

0.0010 

0.0010 

93 

Chlorobenzene* 

ND 

ND 

0.063 

ND 

81 

^Xylenes2 

ND 

ND 

0.060 

ND 

68 

Oichlorobenzenes 

ND 

ND 

0.070 

ND 

52 

Analysis  Date: 

12/11/85 

12/16/85 

12/16/85 

12/16/85 

12/16/85 

%  Surrogate  Recovery 

NS* 

141 

154 

105 

77 

1  Chlorobenzene  and  meta-xylene 

2  Ortho-xylene  and  para-xylene 
*  Not  spiked 


H-b7 
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Table  5.  509A  Results 


Sample  IDA:  904243  904244  Detection  Limit 


Compound  _ Concentration  ug/g 


Aldrin 

ND 

ND 

0.008 

Dieldrin 

ND 

ND 

0.02 

Chlordane 

0.90 

0.10 

0.08 

4  ,4 ' -DDT 

ND 

ND 

0.02 

4  ,4 1 -DDE 

ND 

ND 

0.02 

4  ,4 ' -DDD 

ND 

ND 

0.02 

alpha-Endosulfan 

ND 

ND 

0.08 

beta-endosulfan 

ND 

ND 

0.02 

Endosulfan  sulfate 

ND 

ND 

0.02 

Endri  n 

ND 

ND 

0.02 

tndrin  aldehyde 

ND 

ND 

0.‘02 

Heptachlor 

ND 

ND 

0.008 

Heptachlor  epoxide 

ND 

ND 

0.008 

alpha-BHC 

ND 

ND 

0.008 

beta-BHC 

ND 

ND 

0  .008 

delta-BHC 

ND 

ND 

0.008 

gamma-BHC  (Lindane) 

ND 

ND 

0.008 

Toxaphene 

ND 

ND 

0.2 

Strobane 

ND 

ND 

0.2 

Dichloran 

ND 

ND 

0.008 

PCNB 

ND 

ND 

0.008 

Captan 

ND 

ND 

0.02 

Mirex 

ND 

ND 

0.02 

Methoxychlor 

ND 

ND 

0.08 

ND  -  Not  detected 


H-b>B 
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Table  6.  509A  QC 


s 


Sample  ID#: 


Method 

Blank 


D  up  1  icate 
904243 


Compound  _ Concentration  ug/g 


Aldr  in 

ND 

ND 

Oieldrin 

ND 

ND 

Chlordane 

ND 

1.6 

4, 4 '-DDT 

ND 

ND 

4  ,4 1 -DDE 

ND 

ND 

4  ,4 ' -DDD 

ND 

ND 

alpha-Endosu 1  fan 

ND 

ND 

beta-endosulfan 

ND 

ND 

Endosulfan  sulfate 

ND 

ND 

Endrin 

ND 

ND 

Endrin  aldehyde 

ND 

ND 

Heptachlor 

ND 

ND 

Heptachlor  epoxide 

ND 

ND 

alpha-BHC 

NO 

ND 

beta-BHC 

ND 

ND 

delta-BHC 

ND 

ND 

gamma-BHC  (Lindane) 

ND 

ND 

Toxaphene 

ND 

ND 

Strobane 

ND 

ND 

Dichloran 

ND 

ND 

PCNB 

ND 

ND 

Captan 

ND 

ND 

Mirex 

ND 

ND 

Methoxychlor 

ND 

ND 

ND  -  Not  detected 


H-  59 


* 
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Table  7.  509B  Results 


Sample  ID*: 

904243 1 

904244^ 

Detection  Limit 

Compound 

Concentrat ion 

ug/g  _  . 

2,4-D 

ND 

ND 

0.3 

2,4,5-T 

ND 

ND 

0.1 

S i 1 v  ex 

ND 

ND 

0.1 

ND  -  Not  detected 

1  Interferences  raised  detection  limit. 


H-fcC 


Table 

Sample  ID?: 

Compound 

2  ,4-0 
2,4,5-T 
Si  1  vex 


AeroV ironne 
8511-002 
Dage  24  of 


509B  QC 


Method 

Blank 

Concentration  ug/g 

NO 

ND 

NO 


NO  -  Not  detected 


H-fci 


L 


AeroVironment 
8511-003 
Page  25  of  26 


Sample  ID 

904197 

904199 

904200 

904201 

904202 

904203 

904204 

904206 

904207 

904208 

904210 

904211 

904212 

904213 

904214 

904231 

904232 

904234 

904235 

904236 

904237 

904238 

904239 

904240 

904241 

904242 

904251 

904252 

904254 


Table  9.  General  Chemistry  Results 


Lead, 

ug/g 

Oil  and  Grease, 
yg/q 

Petroleum  Hydrocarbons , 

pg/g _ 

Phenols,  ti 
uq/g 

11 

<100 

<100 

<1 

13 

1,400 

1,400 

<1 

10 

<100 

<100 

<1 

8 

<100 

<100 

<1 

15 

<100 

<100 

<1 

9 

<100 

<100 

<1 

8 

<100 

<100 

<1 

17 

<100 

<100 

<1 

9 

<100 

<100 

<1 

7 

<100 

<100 

<1 

11 

6C0 

600 

<1 

14 

800 

900 

<1 

9 

<100 

<100 

<  i 

15 

600 

700 

9 

<100 

<100 

<1 

8 

<100 

<100 

- 

16 

<100 

<100 

<1 

8 

<100 

<100 

77 

1,000 

1,000 

i. 

14 

4,900 

4,600 

<1 

11 

<100 

<100 

<1 

9 

<100 

<100 

<1 

9 

<100 

<100 

<1 

30 

900 

900 

/ 

8 

<100 

<100 

<1 

12 

2,800 

2,400 

<1 

13 

1,100 

800 

<1 

13 

<100 

<100 

<  ’ 

15 

<100 

<100 

<1 

■48 3  INSTALLATION  RESTORATION  PROGRAM  PHASE  2  '  4/ft 

CONFIRMATION.  QUANTIFICATION  SIAC..'U<  AEROU I RONMENT  INC 
HONROUIA  CA  R  BAUER  MAV  87  AU-FR-86- 517R2 
FI  ED  Fm..'-?3-D-4000  F  S  24/4  NL 


F  S  24/4 


Ui 

ISO 

Hi 

■u 


1.4  "«l  1.6 


MICROCOPY  RESOLUTION  TEST  CHART 

NATIONAL  BUREAU  OF  STANDARDS- 1963  A 
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Table  10.  General  Chemistry  QC 


Method  Blank  <1 

904210  duplicate  12 

904231  duplicate  8 

904252  duplicate  13 

904214  spiked  at  40  ug/g  100% 

904234  spiked  at  40  ug/g  100% 


Method  Blank 
904239  duplicate 
904241  duplicate 
"904254  spiked  at  290  ug/g 


Method  Blank 
904239  dupl  icate 
904241  duplicate 
904254  spiked  at  290  ug/g 


Method  Blank 
Method  Blank 
904208  duplicate 
904232  duplicate 
904254  duplicate 
904197  spiked  at  2.0  ug/g 
904199  spiked  at  2.0  ug/g 


70%  Recovery 
100%  Recovery 


H-fc  3 
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CHEMICAL  ANALYSIS  OF  SOIL  SAMPLES 
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AEROVIRO: JMETIT .  INC. 
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MONROVIA,  CA  91016 


BY 

AC'JREX  CORPORATION 
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MOUNTAIN  VIEl.’.  CA  94039 


ACUREX 
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AeroVironment,  Inc.  December  31,  1985 

825  Myrtle  Avenue  Acurex  ID#:  8511-033 

Monrovia,  CA  91016  Page  1  of  23 

Attention:  Chris  Lovedahl 

Subject:  Twenty  Soils  for  Analysis;  Received  11/14/85 

Selected  samples  were  analyzed  following  EPA  method  8010  using  1%  SP-1000  on 
Carbopack  B  as  the  primary  column.  The  method  can  be  summarized  as  follows: 

Helium  is  bubbled  through  a  5  g  soil  sample  dispersed  in  5  ml  of 
reagent  grade  water  contained  in  a  specially  designed  purging 
chamber  at  ambient  temperature.  The  purgeable  halogenated  organic 
compounds  are  efficiently  transferred  from  the  aqueous  phase  to  the 
vapor  phase.  The  vapor  is  swept  through  a  sorbent  column  where  the 
purgeables  are  trapped.  After  purging  is  completed,  the  sorbent 
column  is  heated  and  back  flushed  with  helium  to  desorb  the 
purgeables  onto  a  gas  chromatographic  column.  The  gas 
chromatograph  is  temperature  programmed  to  separate  the  purgeables 
which  are  then  detected  with  a  Hall  detector. 

Results  are  presented  in  Table  1  including  recoveries  of  dibromethane  which  was 
employed  as  a  surrogate.  QC  results  for  Method  8010  are  presented  in  Table  2. 

Selected  samples  were  analyzed  following  EPA  Method  8020  using  5%  SP-1200/1 .75% 
Bentone  34  as  the  primary  column.  The  method  can  be  summarized  as  follows: 


Helium  is  bubbled  through  a  5  g  soil  sample  dispersed  in  5  mL  of 
reagent  grade  water  contained  in  a  specially  designed  purging 
chamber  at  ambient  temperature.  The  purgeable  halogenated  organic 
compounds  are  efficiently  transferred  from  the  aqueous  phase  to  the 
vapor  phase.  The  vapor  is  swept  through  a  sorbent  column  where  the 
purgeables  are  trapped.  After  purging  is  completed,  the  sorbent 
column  is  heated  and  back  flushed  with  helium  to  desorb  the 
purgeables  onto  a  gas  chromatographic  column.  The  gas 
chromatograph  is  temperature  programmed  to  separate  the  purgeables 
which  are  then  detected  with  a  PID  detector. 

The  method  8020  analyses  were  delayed  due  to  the  PID  detector  breaking  and  the 
inability  of  HNU  to  provide  a  replacement  part.  When  HNU  finally  sent  a 
replacement,  it  turned  out  to  be  defective.  At  that  point,  Acurex  obtained  a 
Varian  PID  which  was  employed  in  the  analyses.  Results  are  presented  in 
Table  3,  including  recoveries  of  bromof luorobenzene  which  was  employed  as  a 
surrogate.  QC  results  for  Method  8020  are  presented  in  Table  4. 

Selected  samples  were  analyzed  for  pesticides  following  Method  509A  and 
herbicides  following  Method  5098  (Standard  Methods  for  the  Examination  of  Water 
and  Wastewater,  16th  edition).  A  3*  0V-1  column  was  employed  as  the  primary 
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column  for  pesticides.  A  30  meter  DB1  fused  silica  column  was  used  as  the 
primary  column  for  the  herbicides.  Samples  for  pesticide  analysis  were 
sonicated  in  15%  methylene  chloride/hexane,  concentrated,  and  then  injected 
into  a  gas  chromatograph  operated  isothermally.  Detection  of  the  eluting 
compounds  were  performed  with  an  electron  capture  detector.  Samples  for 
herbicide  analysis  were  extracted  with  diethyl  ether  and  the  extract 
hydrolyzed.  The  herbicide  acids  were  methylated  and  then  injected  into  a  gas 
chromatographic  system  operated  isothermally.  An  electron  capture  detector  was 
employed  for  detection  of  the  pesticides  and  herbicides.  Results  of  the  509A 
analyses  are  presented  in  Table  5  with  QC  results  in  Table  6.  Results  of  the 
509B  analyses  are  presented  in  Table  7  with  QC  results  in  Table  8. 

Selected  samples  were  analyzed  for  oil  and  grease  by  sonicating  the  soil  in 
freon  (EPA  Method  3550)  and  then  analyzing  the  solvent  by  infrared  spectroscopy 
using  EPA  Method  413.2.  Results  are  presented  in  Table  9  with  QC  results  in 
Table  10. 

Selected  samples  were  analyzed  for  total  phenols  by  forming  a  slurry  of  soil  in 
water,  distillation  of  the  slurry,  and  finally  measurement  of  a  colored  complex 
by  UV-visible  spectroscopy  employing  EPA  Method  420.1.  Results  are  presented 
in  Table  9  with  QC  results  in  Table  10. 

One  soil  sample  was  analyzed  for  semivolatile  organics  according  to  U.S.  EPA 
Method  8270  (Test  Methods  for  Evaluating  Solid  Waste  -  SW846,  2nd  Ed.,  1982). 
Results  are  presented  in  Table  11.  The  method  can  be  summarized  as  follows: 

A  known  amount  of  sample,  approximately  30  g,  is  serially  extracted 
with  methylene  chloride.  The  methylene  chloride  extracts  are 
combined,  dried  and  concentrated  to  a  volume  of  1  mL.  The 
concentrate  is  injected  into  GC/MS  systems  set  specifically  for  the 
separation  and  measurement  of  the  priority  pollutants.  Qualitative 
identification  of  the  priority  pollutants  is  performed  initially 
using  the  relative  retention  times,  the  relative  abundance  of  three 
characteristic  ions  and  their  ratios.  The  entire  mass  spectrum  is 
reviewed  before  an  identification  is  recorded.  Quantitative 
analysis  is  performed  using  an  internal  standard  with  a  single 
characteristic  ion. 

Prior  to  analysis  every  sample  is  spiked  with  surrogate  compounds  as  part  of 
Acurex's  Quality  Control  Program.  These  compounds  simulate  the  behavior  of 
compounds  of  interest  and  confirm  that  acceptable  recoveries  are  being  achieved 
on  every  sample.  Other  semivolatile  QC  is  reported  in  Table  12. 
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Table  1.  8010  Results 


Sample  ID#: 

904253 

904256 

904259 

904260 

Compound 

Concentration 

ug/g 

Chloromethane 

ND 

ND 

ND 

ND 

Bromomethane 

NO 

ND 

ND 

ND 

Diehl orod i f 1 uoromethane 

ND 

ND 

ND 

ND 

Vinyl  chloride 

ND 

ND 

ND 

ND 

Chloroethane 

ND 

ND 

ND 

ND 

Methylene  chloride 

0.002* 

0.002* 

0.003* 

0.002* 

Trichlorofluoromethane 

ND 

ND 

ND 

ND 

1,1-OCE 

ND 

ND 

ND 

ND 

1 , 1 -DC A 

ND 

ND 

ND 

ND 

trans-1 ,2-DCE 

ND 

ND 

ND 

ND 

Chloroform 

0.0003 

0.0004 

0.00C4 

0.00C4 

1,2-DCA 

ND 

ND 

ND 

ND 

1,1,1-TCA 

0.0001 

ND 

ND 

0.0003 

Carbon  tetrachloride 

ND 

ND 

ND 

ND 

Bromod ichl oromethane 

ND 

ND 

ND 

ND 

1 ,2-  i>  ichloropropane 

NO 

ND 

ND 

ND 

trans-1 , 3-D ichloropropane 

ND 

ND 

ND 

ND 

TCE 

Dibromoc hi oromethane3 

ND 

ND 

ND 

ND 

1 ,1 ,2-Tri  chloroethane3 
cis-1 ,3-Dichloropropanea 

NO 

ND 

ND 

ND 

Chloroethylvinyl  ether 

ND 

ND 

ND 

ND 

Bromoform 

ND 

ND 

ND 

ND 

Tetrachloroethane*5 

Tetrachloroethene*3 

ND 

ND 

ND 

ND 

Chlorobenzene 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

ND 

ND 

Surrogate  Recovery 

71 

105 

70 

83 

Analysis  Date: 

11/18/85 

11/18/85 

11/19/85 

11/19 

a  -  These  compounds  coelute 
b  -  These  compounds  coelute 
*  -  Below  normal  laboratory  background  level 
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Table  1 .  8010  Results 

(Continued) 


Sample  ID#: 

904262 

904264 

904266 

904268 

Compound 

Concentration 

ug/g 

Chloromethane 

ND 

ND 

ND 

ND 

Bromomethane 

ND 

ND 

ND 

ND 

Diehl orodifluoromethane 

ND 

ND 

ND 

ND 

Vinyl  chloride 

ND 

ND 

ND 

ND 

Chloroethane 

ND 

ND 

ND 

ND 

Methylene  chloride 

0.002* 

0.002* 

0.003* 

0.002* 

Tr ichlorofl uoromethane 

ND 

ND 

ND 

ND 

1,1-DCE 

ND 

ND 

ND 

ND 

1,1-OCA 

ND 

ND 

ND 

ND 

trans-1 ,2-DCE 

ND 

ND 

ND 

ND 

Chloroform 

0.0003 

0.0004 

0.0004 

0.0004 

1,2-DCA 

ND 

ND 

ND 

ND 

1,1,1-TCA 

ND 

ND 

0.00004 

ND 

Carbon  tetrachl or ide 

NO 

ND 

ND 

ND 

Bromodi chloromethane 

ND 

ND 

ND 

ND 

1 ,2-Dichloropropane 

ND 

ND 

ND 

ND 

trans-1 , 3-D i chi oropropane 

ND 

ND 

ND 

ND 

TCE 

Dibromochloromethane® 

NO 

ND 

ND 

ND 

1 ,1 ,2-Tr  ichloroethanea 
cis-1 , 3-D ichl oropropane3 

ND 

ND 

ND 

ND 

Chloroetnylvinyl  ether 

NO 

ND 

ND 

ND 

Bromoform 

ND 

ND 

ND 

ND 

Tetrachloroethaneb 

Tetrachloroetheneb 

ND 

ND 

ND 

ND 

Chlorobenzene 

ND 

ND  ' 

ND 

ND 

Dichlorobenzenes 

NO 

ND 

ND 

ND 

Surrogate  Recovery 

100 

96 

79 

87 

Analysis  Date: 

11/19/85 

11/19/85 

11/19/85 

11/19 

a  -  These  compounds  coelute 
b  -  These  compounds  coelute 
*  -  Below  nomal  laboratory  background  level 
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Table  1.  8010  Results 

(Continued) 


Sample  ID#: 

904279 

904280 

904282 

904283 

Compound 

Concentration 

ug/g 

Chloromethane 

ND 

ND 

ND 

ND 

Bromomethane 

ND 

ND 

ND 

ND 

Dichlorodifl uoromethane 

ND 

ND 

ND 

ND 

Vinyl  chloride 

ND 

ND 

ND 

ND 

Chloroethane 

ND 

ND 

ND 

ND 

hetnylene  chloride 

0.001* 

0.003* 

0.003* 

0.002* 

Tr i chi crofl uoromethane 

ND 

ND 

ND 

ND 

1,1-DCE 

ND 

ND 

ND 

ND 

1,1-DCA 

ND 

ND 

ND 

ND 

trans-1 , 2-DCE 

ND 

ND 

ND 

ND 

Chloroform 

0.0003 

0.0004 

0.0004 

0.0004 

1,2-DCA 

ND 

ND 

ND 

ND 

1,1,1-TCA 

ND 

ND 

ND 

ND 

Carbon  tetrachl or ide 

ND 

ND 

ND 

ND 

Bromodi Chloromethane 

ND 

ND 

ND 

ND 

1 ,2-Dichl oropropane 

ND 

ND 

ND 

ND 

trans-1 , 3-D i chi oropropane 

ND 

ND 

ND 

ND 

TCE 

Dibromochloromethanea 

ND 

ND 

0.0002 

ND 

1 ,1 ,2-Tri chloroethane3 
cis-1 ,3 -Die  hi oropropane3 

ND 

ND 

ND 

ND 

Chloroethylvinyl  ether 

ND 

ND 

ND 

ND 

Bromoform 

ND 

ND 

ND 

ND 

Tetrachloroethaneb 

Tetrachloroetheneb 

ND 

ND 

ND 

ND 

Chlorobenzene 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

NO 

ND 

ND 

ND 

Surrogate  Recovery 

68 

70 

83 

82 

Analysis  Date: 

11/19/85 

11/19/85 

11/19/85 

11/19 

a  -  These  compounds  coelute 
b  -  These  compounds  coelute 
*  -  Below  normal  laboratory  background  level 


AeroVironment 
8511-033 
Page  6  of  23 


Table  1.  8010  Results 

(Concluded) 


Sample  ID#: 

Compound 

Chloromethane 
Bromomethane 
Dichlorodifl uoromethane 
Vinyl  chloride 
Chloroethane 
Methylene  chloride 
Tr  ichlorofl uoromethane 

1.1- DCE 

1.1 - OCA 
trans-1 ,2-DCE 
Chloroform 

1.2- OCA 
1,1,1-TCA 

Carbon  tetrachloride 
Bromod i chloromethane 

1 .2- Dichloropropane 
trans-1 ,3-Dichloropropane 
TCE 

Oibromochloromethane3 

1 .1 .2- Trichloroethanea 
cis-1 ,3-Dichloropropanea 
Chi oroethyl v inyl  ether 
Bromoform 

Tetrachloroethane^ 

Tetrachloroetheneb 

Chlorobenzene 

Dichlorobenzenes 


Surrogate  Recovery 


904284 

904286 

Concentration 

Detection  Limit 

ug/q 

ND 

ND 

0.00008 

ND 

ND 

0.001 

ND 

ND 

0.002 

ND 

ND 

0.0002 

ND 

ND 

0.0005 

0.002* 

0.002* 

0.0002 

ND 

ND 

0.001 

ND 

ND 

0.0001 

ND 

ND 

0.00007 

NO 

ND 

0.0001 

0.0003 

0.0003 

0.00005 

ND 

ND 

0.00003 

ND 

ND 

0.00003 

ND 

ND 

0.0001 

ND 

ND 

0.0001 

ND 

ND 

0.00004 

ND 

ND 

0.0003 

ND 

ND 

0.0001 

ND 

ND 

0.0002 

ND 

ND 

0.0001 

ND 

ND 

0.0002 

NO 

ND 

0.0003 

ND 

ND 

0.0002 

ND 

ND 

0.0003 

77 

S3 

Analysis  Date: 


11/19/85  11/19/85 


a  -  These  compounds  coelute 
b  -  These  compounds  coelute 
*  -  Below  normal  laboratory  background  level 
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Table  2.  8010  QC 


Sample  iDf* 


Method 
El  ank 


Method 
B1  ank 


Dupl icate 
904279 


904283 
°°  Recovery 
(Spike  Level 
0.005  uq/q) 


904286 
%  Recovery 
(Spike  Level 
0.005  ug/oj 


Compound 


Concentration 


Chloromethane 

NO 

ND 

ND 

100 

118 

Bromomethane 

ND 

ND 

ND 

126 

140 

Diehl orod if! uoromethane 

ND 

NO 

ND 

NS 

NS 

Vinyl  chloride 

ND 

ND 

ND 

106 

112 

Chloroethane 

ND 

ND 

ND 

92 

98 

Methylene  chloride 

0.0007 

0.0006 

0.002* 

112 

116 

Tr ichlorofl uoromethane 

ND 

ND 

ND 

104 

104 

1,1-DCE 

ND 

ND 

ND 

108 

106 

1,1-DCA 

ND 

ND 

ND 

102 

104 

trans-1 ,2-DCE 

ND 

ND 

ND 

100 

104 

Chloroform 

ND 

ND 

0.0002 

98 

102 

1,2-DCA 

ND 

ND 

ND 

98 

96 

1,1,1-TCA 

ND 

ND 

ND 

96 

102 

Carbon  tetrachlor ide 

ND 

ND 

ND 

98 

100 

Bromodi chloromethane 

ND 

ND 

ND 

100 

100 

1 ,2-0ichloropropane 

ND 

ND 

ND 

94 

98 

trans-1 ,3-Dichloropropane 

ND 

ND 

ND 

94 

108 

TCE 

Dibromochl oromethanea 

ND 

ND 

ND 

98 

102 

1 ,1 ,2-Tr ichloroethanea 
ci s-1 ,3-Dichloropropanea 

ND 

ND 

ND 

93 

93 

Chloroethyl vinyl  ether 

ND 

ND 

ND 

NS 

MS 

Bromoform 

ND 

ND 

ND 

84 

88 

Tetrachloroethane^ 

Tetrachloroethenek 

ND 

NO 

ND 

92 

103 

Chlorobenzene 

ND 

NO 

ND 

90 

102 

Dichlorobenzenes 

ND 

ND 

0.0008 

89 

93 

Surrogate  Recovery 

NS 

NS 

54 

83 

88 

Analysis  Date:  11/19/85  12/17/85  12/17/85  11/20/85  11/20/85 


a  -  Tnese  compounds  coelute 
b  -  These  compounds  coelute 
*  -  Below  normal  laboratory  background  level 

NS  -  Not  spiked  H-71 
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Table  3 .  8020  Results 

(Continued) 


Sample  ID#: 

904253 

904256  904258 

904260 

Compound 

Concentration  ug/g 

Benzene 

ND 

0.0002 

0.0003 

ND 

Toluene 

ND 

0.0003 

0.0006 

0.0002 

Ethylbenzene 

0.0036 

0.0015 

0.0029 

0.0003 

Chlorobenzene* 

ND 

ND 

ND 

ND 

Xylenes^ 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

ND 

ND 

Analysis  Date: 

12/16/85 

12/16/85 

12/16/85 

12/16/85 

%  Surrogate  Recovery 

108 

167 

118 

78 

*  Chlorobenzene  and  meta-xylene 
2  Ortho-xylene  and  para-xylene 
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Table  3.  8020  Results 

(Continued) 


Sample  ID#: 

904262 

904264  904266 

904268 

Compound 

Concentration  ua/g 

8enzene 

ND 

0.0003 

0.0003 

0.0004 

Toluene 

0.0002 

0.0005 

0.0006 

0.0004 

Ethylbenzene 

0.0011 

0.0009 

0.0013 

0.0007 

Chlorobenzene* 

ND 

0.0003 

0.0003 

ND 

Xylenes2 

ND 

0.0003 

0.0003 

ND 

Dichlorobenzenes 

ND 

ND 

ND 

ND 

Analysis  Date: 

12/16/85 

12/16/85 

12/16/85 

12/16/85 

l  Surrogate  Recovery 

91 

96 

82 

90 

*  Chlorobenzene  and  meta-xylene 
2  Ortho-xylene  and  para-xylene 


H -73 
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Table  3.  8020  Results 

(Continued) 


Sample  ID#: 

904279 

904280  904282 

904283 

Compound 

Concentration  ug/Q 

Benzene 

NO 

ND 

ND 

ND 

Toluene 

0.0005 

0.0003 

0.0002 

ND 

Ethylbenzene 

0.0017 

0.0009 

0.0013 

0.0009 

Chlorobenzene1 

0.0003 

0.0003 

ND 

ND 

Xylenes2 

NO 

ND 

ND 

ND 

Dichlorobenzenes 

0.0006 

ND 

ND 

ND 

Analysis  Date: 

12/17/85 

12/17/85 

12/17/85 

12/17/85 

%  Surrogate  Recovery 

96 

86 

110 

93 

1  Chlorobenzene  and  meta-xylene 

2  Ortho-xylene  and  para-xylene 
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Table  3 .  8020  Results 

(Concluded) 


Detection 


Sample  ID#: 

904284 

904286 

Limit 

Compound 

Concentration  ug/g 

Benzene 

ND 

ND 

0.0002 

Toluene 

ND 

ND 

0.0002 

Ethylbenzene 

0.0008 

0.0008 

0.0002 

Chlorobenzene^ 

ND 

ND 

0.0002 

Xylenes2 

ND 

ND 

0.0002 

Dichlorobenzenes 

ND 

ND 

0.0004 

Analysis  Date: 

12/17/85 

12/17/85 

l  Surrogate  Recovery  94  92 


!  Chlorobenzene  and  meta-xylene 
2  Ortho-xylene  and  para-xylene 


H- 15 
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Table  4.  8020  QC 


904258 
%  Recovery 


Method 

Duplicate 

(Spike  Level 

Sample  ID#: 

Blank 

904258 

0.005  ug/g) 

Compound 

Concentration 

ug/g 

Benzene 

ND 

ND 

98 

Toluene 

0.0004 

0.0003 

97 

Ethylbenzene 

0.0009 

0.0015 

98 

Chlorobenzene1 

ND 

ND 

94 

Xylenes2 

ND 

ND 

94 

Dichlorobenzenes 

ND 

ND 

89 

Analysis  Date: 

12/17/85 

12/17/85 

%  Surrogate  Recovery 

NS* 

64 

86 

1  Chlorobenzene  and  meta-xylene 

2  Ortho-xylene  and  para-xylene 
*  Not  spiked 


u-  T(d 
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Table  5.  509A  Results 


Sample  ID#: 

Compound 

904270 

904271 

Concentration 

904273 

ug/g 

904274 

Aldrin 

ND 

ND 

ND 

ND 

Dieldrin 

ND 

ND 

ND 

ND 

Chlordane 

ND 

ND 

ND 

ND 

4, 4' -DDT 

ND 

ND 

ND 

ND 

4, 4' -DDE 

ND 

ND 

ND 

ND 

4,4' -ODD 

ND 

ND 

ND 

ND 

alpha-Endosulfan 

ND 

ND 

ND 

ND 

beta-endosulfan 

ND 

ND 

ND 

ND 

Endosulfan  sulfate 

ND 

ND 

ND 

ND 

Endrin 

ND 

ND 

ND 

ND 

Endrin  aldehyde 

ND 

ND 

ND 

ND 

Heptachlor 

ND 

ND 

ND 

ND 

Heptachlor  epoxide 

ND 

ND 

ND 

ND 

alpha-BHC 

ND 

ND 

ND 

ND 

beta-BHC 

ND 

ND 

ND 

ND 

delta-BHC 

ND 

ND 

ND 

ND 

gamma-BHC  (Lindane) 

ND 

ND 

ND 

ND 

Toxaphene 

ND 

ND 

ND 

ND 

Strobane 

ND 

ND 

ND 

ND 

Dichloran 

ND 

ND 

ND 

ND 

PCNB 

ND 

ND 

ND 

ND 

Captan 

ND 

ND 

ND 

ND 

Mirex 

ND 

ND 

ND 

ND 

Methoxychlor 

ND 

ND 

ND 

ND 

ND  -  Not  detected 


H'77 
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Table  5 .  509A  Results 

(Concluded) 


Sample  ID#: 

Compound 

904276 

904277  Detection  Limit 

Concentration  ug/g 

Aldrin 

ND 

ND 

0.008 

Dieldrin 

ND 

ND 

0.02 

Chlordane 

NO 

ND 

0.08 

4, 4 '-DDT 

ND 

ND 

0.02 

4  ,4 ' -DDE 

0.04 

ND 

0.02 

4,4' -DDD 

NO 

ND 

0.02 

alpha-Endosulfan 

ND 

ND 

0.08 

beta-endosulfan 

ND 

ND 

0.02 

Endosulfan  sulfate 

ND 

ND 

0.02 

Endrin 

ND 

ND 

0.02 

Endrin  aldehyde 

ND 

ND 

0.02 

Heptachlor 

ND 

ND 

0.005 

Heptachlor  epoxide 

ND 

ND 

0.008 

alpha-BHC 

ND 

ND 

0  .008 

beta-BHC 

ND 

ND 

0.008 

delta-BHC 

ND 

ND 

0.006 

gamma-BHC  (Lindane) 

ND 

ND 

0.008 

Toxaphene 

ND 

ND 

0.2 

Strobane 

ND 

ND 

0.2 

Dichloran 

ND 

ND 

0.003 

PCNB 

ND 

ND 

0.008 

Captan 

ND 

ND 

0.02 

Mi  rex 

ND 

ND 

0.02 

Methoxychlor 

ND 

ND 

0.08 

ND  -  Not  detected 


H  *78 
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TaDle  6.  509A  QC 


Method 

Duplicate 

Dup1 ica 

Sample  ID#: 

Blank 

904271 

904273 

Compound 

Concentration 

ug/g 

Aldrin 

ND 

ND 

ND 

Oieldrin 

ND 

ND 

ND 

CMordane 

ND 

ND 

ND 

4  ,4' -DDT 

ND 

ND 

ND 

4, 4' -DDE 

ND 

ND 

ND 

4  ,4 ' -DDD 

ND 

ND 

ND 

alpna-Endosulfan 

ND 

ND 

ND 

beta-endosulfan 

ND 

ND 

ND 

Endosulfan  sulfate 

HD 

ND 

ND 

Endrin 

ND 

ND 

ND 

Endrin  aldehyde 

ND 

ND 

ND 

Heptachlor 

ND 

ND 

ND 

Heptachlor  epoxide 

ND 

ND 

ND 

al pha-BHC 

ND 

ND 

ND 

beta-BHC 

ND 

ND 

ND 

delta-BHC 

ND 

ND 

ND 

gamma-BHC  (Lindane) 

ND 

ND 

ND 

Toxaphene 

ND 

ND 

ND 

Strobane 

ND 

ND 

ND 

Dichloran 

ND 

ND 

ND 

PCNB 

ND 

ND 

ND 

Captan 

ND 

ND 

ND 

Mirex 

ND 

ND 

ND 

Methoxychlor 

ND 

ND 

ND 

ND  -  Not  detected 
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Table  7 .  5093  Results 


Sample  ID*: 

904270 

904271 

904273 

904274 

Compound 

Concentration 

ug/g . 

2,4-0 

NO 

ND 

ND 

ND 

2,4,5-T 

ND 

ND 

ND 

ND 

Si  1  vex 

NO 

ND 

ND 

ND 

NO  -  Not  detected 


14 
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Table  7 .  5 09 B  Results 

(Concluded) 

Sample  ID#: 

904276 

904277 

Detection  Limit 

Compound 

Concentration 

ug/g 

2,4-D 

ND 

ND 

0.3 

2,4,5-T 

ND 

ND 

0.1 

Si  1  vex 

ND 

ND 

0.1 

ND  -  Not  detected 


1  Interferences  raised  detection  limit  for  all  soils. 
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Table  8.  509B  QC 


Metnod 


2,4-D 

ND 

2,4.5-T 

ND 

Si  1  vex 

ND 

ND  -  Not  detected 
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Table  9.  General  Chemistry  Results 


Sample  10 

Oil  and  Grease,  yg/g 

Phenols,  total,  yg/g 

904279 

<100 

<1 

904280 

100 

<1 

904282 

<100 

<1 

904283 

<100 

<1 

904284 

<100 

<1 

904286 

<100 

<1 

AeroVironment 
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Table  10.  General  Chemistry  QC 


Sample 

JD 

Oil  and  Grease,  ug/g 

Method 

Blank 

<100 

904236 

duplicate 

<100 

904286 

spiked  at  290  ug/g 

109"  Recovery 

Phenols,  total ,  ug/g 

Method 

Blank 

<1 

904286 

dupl icate 

<1 

H'H 
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Table  11.  Semivolatile  Organics  Results 


Sample  ID#: 


904253  904256  904258  904260 


priority  Pollutants  _ Concentration  (ug/g) 


Bis (2- ethyl  hexyl ) phthal ate 

4.3 

ND 

0.13 

0 

Benzyl  butyl  phthalate 

ND 

ND 

0.05 

ND 

All  Other  Priority  Pollutants 

ND 

ND 

ND 

ND 

Detection  Limit 

0.03 

0.03 

0.03 

0 

Surrogate  Recoveries 

Percent 

(%) 

2-F1 uorophenol 

59 

47 

74 

69 

Phenol-d5 

50 

38 

60 

56 

Nitrobenzene-d5 

46 

38 

62 

58 

2-F1 uorobiphenyl 

48 

36 

66 

50 

2,4,6-Tr ibromophenol 

64 

55 

61 

58 

Terpheny 1-d^  4 

62 

48 

70 

72 

ND  -  Not  Detected 

Note:  All  phthalates  within  normal 

laboratory  background  levels  except 

904253. 

H  -2*3 
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Surrogate  Recoveries 


Percent 


2-Fluorophenol 

Pheno1-d5 

Nitrobenzene-d5 

2-Fluorobiphenyl 

2,4,6-Tribromophenol 

Terphenyl-di4 


68 

77 

87 

84 

55 

63 

71 

67 

60 

68 

74 

72 

52 

58 

64 

62 

44 

39 

68 

46 

70 

68 

80 

72 

NO  -  Not  Detected 

f^ote:  All  phthalates  within  normal  laboratory  background  levels  except  904253. 


H  -Sfc 
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Table  12.  Semivolatile  Organics  QC 


Sample  ID#: 


904268 

Method  Blank 

Dupl icate 

Priority  Pollutants 


Concentration  (uq/q) 


Bis (2-ethyl  hexyl ) phthal ate 
Benzyl  butyl  phthalate 
Di-n-butyl  phthalate 
All  Other  Priority  Pollutants 


0.07 

ND 

NO 

ND 


0.12 

ND 

0.64 

ND 


Detection  Limit 


0.03 


0.03 


Surrogate  Recoveries 


Percent  (%) 


2- FI uorophenol 

83 

Phenol-d5 

70 

Nitrobenzene-d5 

74 

2-F1 uorobiphenyl 

62 

2,4,6-Tr ibromophenol 

40 

Terphenyl-di4 

68 

63 

56 

36 

33 

61 

43 


ND  -  Not  Detected 


l 
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AeroVironment,  Inc.  December  30,  1985 

825  Myrtle  Avenue  Acurex  IDf:  8511-035 

Monrovia,  CA  91016  Page  1  of  14 

Attention:  Cnris  lovedahl 

Subject:  Three  Soils  for  Analysis;  Received  11/15/85 

Selected  samples  were  analyzed  following  EPA  method  8010  using  li  SP- 1000  on 
Carbopack  B  as  the  primary  column.  Tne  method  can  be  summarized  as  follows: 

Helium  is  bubbled  through  a  5  g  soil  sample  dispersed  in  5  ml  of 
reagent  grade  water  contained  in  a  specially  designed  purging 
chamber  at  ambient  temperature.  The  purgeable  halogenated  organic 
compounds  are  efficiently  transferred  from  the  aqueous  phase  to  the 
vapor  phase.  The  vapor  is  swept  through  a  sorbent  column  where  the 
purgeables  are  trapped.  After  purging  is  completed,  the  sorbent 
column  is  heated  and  back  flushed  with  helium  to  desorb  the 
purgeables  onto  a  gas  chromatographic  column.  The  gas 
chromatograph  is  temperature  programmed  to  separate  the  purgeables 
which  are  then  detected  with  a  Hall  detector. 

Results  are  presented  in  Table  1.  QC  results  for  Method  8010  are  presented  in 
Table  2. 

Selected  samples  were  analyzed  following  EPA  Method  8020  using  5%  SP- 1200/ 1  .75% 
Bentone  34  as  the  primary  column.  The  method  can  be  summarized  as  follows: 


Helium  is  bubbled  through  a  5  g  soil  sample  dispersed  in  5  mL  of 
reagent  grade  water  contained  in  a  specially  designed  purging 
chamber  at  ambient  temperature.  The  purgeable  halogenated  organic 
compounds  are  efficiently  transferred  from  the  aqueous  phase  to  tne 
vapor  phase.  The  vapor  is  swept  through  a  sorbent  column  where  the 
purgeables  are  trapped.  After  purging  is  completed,  the  sorbent 
column  is  heated  and  back  flushed  with  helium  to  desorb  the 
purgeables  onto  a  gas  chromatographic  column.  The  gas 
chromatograph  is  temperature  programmed  to  separate  the  purgeables 
which  are  then  detected  with  a  PID  detector. 

The  method  8020  analyses  were  delayed  due  to  the  PID, detector  breaking  and  the 
inability  of  HNU  to  provide  a  replacement  part.  When  HNU  finally  sent  a 
replacement,  it  turned  out  to  be  defective.  At  that  point,  Acurex  obtained  a 
Varian  PID  which  was  employed  in  the  analyses.  Results  are  presented  in 
Table  3,  including  recoveries  of  bromof luorobenzene  which  was  employed  as  a 
surrogate.  QC  results  for  Method  8020  are  presented  in  Table  4. 

• 

Selected  samples  were  analyzed  for  pesticides  following  Method  509A  and 
herbicides  following  Method  509B  (Standard  Methods  for  the  Examination  of  Water 
and  Wastewater,  16th  edition).  A  3%  0V-1  column  was  employed  as  the  primary 


555  Clyde  Avenue  PO  Bo*  7555,  Mountain  View,  CA  94039  (415)  964-3200  Tele*  34-6391  TWX  910-3796593 
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column  for  pesticides.  A  30  meter  OBI  fused  silica  column  was  used  as  the 
primary  column  for  the  herbicides.  Samples  for  pesticide  analysis  were 
sonicated  in  15%  methylene  chloride/hexane,  concentrated,  and  then  injected 
into  a  gas  chromatograph  operated  isothermal ly .  Detection  of  the  eluting 
compounds  were  performed  with  an  electron  capture  detector.  Samples  for 
herbicide  analysis  were  extracted  with  diethyl  ether  and  the  extract 
hydrolyzed.  The  herbicide  acids  were  methylated  and  then  injected  into  a  gas 
chromatographic  system  operated  isothermally.  An  electron  capture  detector  was 
employed  for  detection  of  the  pesticides  and  herbicides.  Results  of  the  509A 
analyses  are  presented  in  Table  5  with  QC  results  in  Table  6.  Results  of  the 
509B  analyses  are  presented  in  Table  7  with  QC  results  in  Table  8. 

Selected  samples  were  analyzed  for  oil  and  grease  by  sonicating  the  soil  in 
freon  (EPA  Method  3550}  and  then  analyzing  the  solvent  by  infrared  spectroscopy 
using  EPA  Method  413.2.  Results  are  presented  in  Table  9  with  QC  results  in 
Table  10. 

Selected  samples  were  analyzed  for  total  phenols  by  forming  a  slurry  of  soil  in 
water,  distillation  of  the  slurry,  and  finally  measurement  of  a  colored  complex 
by  UV-visible  spectroscopy  employing  EPA  Method  420.1.  Results  are  presented 
in  Table  9  with  QC  results  in  Table  10. 

One  soil  sample  was  analyzed  for  semivolatile  organics  according  to  U.S.  EPA 
Method  8270  (Test  Methods  for  Evaluating  Solid  Waste  -  SW846,  2nd  Ed.,  1982). 
Results  are  presented  in  Table  11.  The  method  can  be  summarized  as  follows: 

A  known  amount  of  sample,  approximately  30  g,  is  serially  extracted 
with  methylene  chloride.  The  methylene  chloride  extracts  are 
combined,  dried  and  concentrated  to  a  volume  of  1  mL.  The 
concentrate  is  injected  into  GC/MS  systems  set  specifically  for  the 
separation  and  measurement  of  the  priority  pollutants.  Qualitative 
identification  of  the  priority  pollutants  is  performed  initially 
using  the  relative  retention  times,  the  relative  abundance  of  three 
characteristic  ions  and  their  ratios.  The  entire  mass  spectrum  is 
reviewed  before  an  identification  is  recorded.  Quantitative 
analysis  is  performed  using  an  internal  standard  with  a  single 
characteristic  ion. 

Prior  to  analysis  every  sample  is  spiked  with  surrogate  compounds  as  part  of 
Acurex's  Quality  Control  Program.  These  compounds  simulate  the  behavior  of 
compounds  of  interest  and  confirm  that  acceptable  recoveries  are  being  achieved 
on  every  sample.  Other  semivolatile  QC  is  reported  in  Table  12. 

Submitted  by:  , G\  i 

Greg  Nicoll  Viorica  Lopez-Avila,  Ph.D. 

Manager,  Inorganic  Chemistry  Technical  Director 

GN/VLA/ats 

These  results  were  obtained  by  following  standard  laboratory  procedures;  the 
liability  of  Acurex  Corporation  shall  not  exceed  the  amount  paid  for  this 
report.  In  no  event  shall  Acurex  be  liable  for  special  or  consequential  damages. 
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Table  1.  8010  Results 


Sample  ID#: 

Compound 

02-04-55 

05-  -55 

Concentration 

Detection  Limit 

ug/g 

Chlorometnane 

ND 

ND 

0.00008 

Bromomethane 

ND 

ND 

0.001 

Dichlorod ifl uoromethane 

ND 

ND 

0.002 

Vinyl  chloride 

ND 

ND 

0.0002 

Chloroethane 

ND 

ND 

0.0005 

Methylene  chloride 

0.002* 

0.003* 

0.0002 

Tr ichl orofl uoromethane 

ND 

ND 

0.001 

1,1 -DCE 

ND 

ND 

0.0001 

1,1-OCA 

ND 

ND 

0.00007 

trans-1 ,2-DCE 

ND 

ND 

0.0001 

Chloroform 

0.0004 

0.0004 

0.00005 

1,2-DCA 

ND 

ND 

0.00003 

1,1,1-TCA 

ND 

ND 

0.00003 

Carbon  tetrachloride 

ND 

ND 

0.0001 

Bromodichloromethane 

ND 

ND 

0.0001 

1 ,2-Dichloropropane 

ND 

ND 

0.00004 

trans-1 , 3-D ichl oropropane 

ND 

ND 

0.0003 

TCE 

Dibromochloromethane3 

ND 

0.002 

0.0001 

1 ,1 ,2-Tri chloroethane3 
cis-1 , 3-D ichl oropropane3 

ND 

ND 

0.0002 

Chloroethylvinyl  ether 

ND 

ND 

0.0001 

Bromoform 

ND 

ND 

0.0002 

Tetrachloroethane*3 

Tetrachloroethene*3 

ND 

ND 

0.0003 

Chlorobenzene 

ND 

ND 

0.0002 

Dichlorobenzenes 

ND 

ND 

0.0003 

Surrogate  Recovery0 

99% 

91% 

Analysis  Date: 

11/19/85 

11/20/85 

a  -  These  compounds  coelute 
b  -  These  compounds  coelute 
c  -  Dibromomethane 

*  -  Below  normal  laboratory  background  level 
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Table  2.  8010  QC 


Sample  IP#: 


Method 
B 1  ank 


Compound 


Concentration  ug/g 


Chloromethane  ND 

Bromomethane  ND 

Dichiorodif luoromethane  ND 

Vinyl  chloride  ND 

Chloroethane  ND 

Methylene  chloride  0.002 

Trichlorof luoromethane  ND 

1.1- DCE  ND 

1.1- DCA  ND 

trans-1 ,2-DCE  ND 

Chloroform  0.0003 

1.2- OCA  ND 

1,1,1-TCA  ND 

Carbon  tetrachloride  ND 

Bromodichloromethane  ND 

1 .2- Dichloropropane  ND 

trans-1 ,3-Dichloropropane  ND 

TCE  ND 

D i bromoch 1 oromethanea 

1 .1 .2- Trichloroethanea  ND 

cis-1 ,3-Dichloropropanea 

Chloroethyl vinyl  ether  ND 

Bromoform  ND 

Tetrach1oroethaneb  NQ 

Tetrachloroetheneb 

Chlorobenzene  ND 

Dichlorobenzenes  ND 


Surrogate  Recoveryc  59% 

Analysis  Date:  11/19/85 


a  -  These ''compounds  coelute 
b  -  These  compounds  coelute 
c  -  Dibromethane 

*  -  Below  normal  laboratory  background  level 
NS  -  Not  spiked 
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TaDl e  3.  8020  Results 


Sample  !D» : 

02-04-55 

05-01-55 

Detection  ;_it'C 

Conoouna 

Concentration 

.  ,  r>  «■* 

a  _ 

Benzene 

HD 

NO 

0.0002 

Toluene 

0.0003 

0.0002 

0.0002 

Etnyl benzene 

0.0005 

C  .  0004 

0.0002 

Chlorobenzene^ 

0.90C2 

NG 

0. 0002 

Xylenesl 2 

0.0004 

ND 

0.0002 

OicnloroDenzenes 

NO 

NO 

0.0004 

Analysis  Date: 

12  11/95 

12/11/25 

l  Surrogate  Recovery  87  95 


1  Chlorobenzene  and  meta-xylene 

2  Ortho-xylene  and  para-xylene 


Table  4 


3020  0C 
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Sample  I D« : 

Compound 

Benzene 
Tol jene 
Etnyloenzene 
Cnlorobenzene^ 
x  y lenes2 

OicnlonoDenzenes 

Analysis  Date: 

*.  Surrogate  Recovery 


Metnoc 
B 1  ank 

Concentrat ion  ug.-  g 

ND 

0.003 

0.001 

ND 

ND 

ND 

12/11/35 

NA* 


’  Chlorobenzene  and  meta-xylene 
2  Ortho-xylene  and  para-xylene 
*  Not  added 


Sanp’e  10  f : 

Compound 

A  ’arm 
’Ann 
Cr,  1  oradne 
A  ,4 ’ -DDT 
4, 4 '-DDE 
4,4' -ODD 

d’pha-Endosu'lfan 
beta-endosulf an 
Endosulfan  sulfate 
Endrm 

Endrin  aldehyde 
Heptacn Vor 
Heptacr-ior  epoxide 
alpna-BHC 
Peia-BHC 
delta-BHC 

gawna-3HC  (Lindane) 

Toxapnene 

StroDane 

Dichloran 

PCN3 

Captan 

Mirex 

Hetnoxychlor 


iorcv  monnen* 
851 1-C35 
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Tacle  5 .  5 09 A  Results 


12-01-54 


Detection  lit 


Conceotmat  1  or  uC_c 


ND 

0.008 

ND 

0.02 

ND 

0.03 

ND 

0.02 

ND 

0.02 

ND 

0.02 

ND 

0.08 

ND 

0.02 

ND 

0.02 

ND 

0.02 

ND 

0.02 

ND 

0.008 

ND 

0.008 

ND 

O.OOS 

ND 

0.008 

ND 

0.008 

ND 

0.008 

ND 

0.2 

ND 

0.2 

NO 

0.008 

ND 

0.008 

ND 

0.02 

NO 

0.02 

NO 

0.08 

ND  -  Not  detected 
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Tatl  e  6.  5 39 A  QC 


Sctnp'  e  1D»: 

Metno d 

3 'an* 

12-01-54 
'*  Reco.er, 

’ 

SoTipojnc 

Concentnat ’on  ; 

A ’ 3r  in 

ND 

103 

- 

^ .  i j 

D  i e 1  dr  ’n 

NO 

95 

C-i  ’  c-’dane 

ND 

NS 

ND 

4  ,4 '-DDT 

ND 

10' 

_  .  . 

4 ,4' -DDE 

ND 

NS 

ND 

4  ,4 ‘ -DDD 

ND 

NS 

ND 

a  I pha-Endosu  Han 

ND 

NS 

ND 

oeta-endcsuHan 

NO 

NS 

ND 

Endosulfan  suHate 

ND 

NS 

ND 

E  nan  i  n 

ND 

94 

J  .  J 

Endnin  alGehyde 

ND 

NS 

ND 

Heptacr Ion 

NC 

104 

Heptacnton  epoxide 

ND 

NS 

ND 

a’ pna-8HC 

ND 

NS 

ND 

Deta-BHC 

ND 

NS 

NC 

del ta-BHC 

ND 

NS 

ND 

gamma-BHC  (L-ridane) 

ND 

100 

0.0 

Toxapnene 

ND 

NS 

ND 

Stnobane 

ND 

NS 

ND 

Oichlonan 

ND 

NS 

ND 

PCNB 

ND 

NS 

ND 

Captan  . 

ND 

NS 

ND 

Minex 

ND 

NS 

NO 

Nethcxychlon 

ND 

NS 

ND 

NO  -  Not  detected 
NS  -  Not  spiked 


H  -4iu 


Ae^oV i ronme 

851 1 -C  25 
^age  9  o*  1 


"ao'e  ' .  5  998  Results 


a^r'e  I>: 


Detect'c-i  L'"" 


;  no; 


•at- o' 


,4-D 


<e< 


ND 

•JD 

•o 


*  c  *  £  '  t6C 


Detect ' or. 


" " r * t  r-csec  Jue  to 


interferences . 
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2,4-0 
2,4,5-T 
Si  1  vex 


Table  3.  5096  0C 


Metnod 
3  lank 


ND 

NO 

ND 


NO  -  Net  detected 


h-9? 
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Taole  9.  General  Chemistry  Results 


S angle  ID 


05-01-55 


Cil  anc  Grease,  »jq/g 


Phenols  ,  total,  mg/g 


<100 


<1 
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Table  10.  General  Chemistry  QC 


Oil  and  Grease,  yg/g 

Sample  ID 

Method  Blank  < 1 00 


Method  Blank 


Phenols,  total .  ug/g 
<1 


-w'- 


1' 
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Table  11.  Semivolatile  Organics  Results 


Sample  ID*: 


02-04-55 


Priority  Pollutants 


Concentration  (ug/g) 


Pentachl orophenol  30 

Benzyl  butyl  phthalate  0.23 

All  Other  Priority  Pollutants  ND 


Detection  Limit 


0.03 


Surrogate  Recoveries  _ Percent  (%) 


2-Fluorophenol  85 
Phenol-d5  73 
Nit-"obenzene-d5  66 
2-F1 uorobiphenyl  62 
2,4,6-Tribromophenol  78 
Terphenyl-dj^  56 


ND  -  Not  Detected 


H*lci 
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Table  12.  Semivolatile  Organics  QC 


Sample  ID#: 

Method  Blank 

Priority  Pollutants 

Concentration  (ug/g) 

All 

ND 

Detection  Limit 

0.03 

Surrogate  Recoveries  _ Percent  (%) 


2-Fluorophenol 

83 

Phenol-d5 

69 

Nitrobenzene-d5 

74 

2-Fluorobiphenyl 

62 

2,4,6-Tribromopnenol 

40 

Terphenyl-di4 

68 

ND  -  Not  Detected 


RECEIVED 

JAN  13  i So  5 
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AeroVironment ,  Inc.  January  7,  1986 

825  Myrtle  Avenue  Acurex  ID#:  8511-039 

Monrovia,  CA  91016  Page  1  of  25 

Attention:  Chris  Lovedahl 

Subject:  Thirty-three  Soils  for  Analysis;  Received  11/19/85 

Selected  samples  were  analyzed  following  EPA  method  8010  using  1%  SP-1000  on 
Carbopack  8  as  the  primary  column.  The  method  can  be  summarized  as  follows: 

Helium  is  bubbled  through  a  5  g  soil  sample  dispersed  in  5  ml  of 
reagent  grade  water  contained  in  a  specially  designed  purging 
chamber  at  ambient  temperature.  The  purgeable  halogenated  organic 
compounds  are  efficiently  transferred  from  the  aqueous  phase  to  the 
vapor  phase.  The  vapor  is  swept  through  a  sorbent  column  where  the 
purgeables  are  trapped.  After  purging  is  completed,  the  sorbent 
column  is  heated  and  back  flushed  with  helium  to  desorb  the 
purgeables  onto  a  gas  chromatographic  column.  The  gas 
chromatograph  is  temperature  programmed  to  separate  the  purgeables 
which  are  then  detected  with  a  Hall  detector. 

Results  are  presented  in  Table  1  including  recoveries  of  dibromethane  which  was 
employed  as  a  surrogate.  QC  results  for  Method  8010  are  presented  in  Table  2. 

Selected  samples  were  analyzed  following  EPA  Method  8020  using  5%  SP-1200/1 .75* 
8entone  34  as  the  primary  column.  The  method  can  be  summarized  as  follows: 


Helium  is  bubbled  through  a  5  g  soil  sample  dispersed  in  5  mL  of 
reagent  grade  water  contained  in  a  specially  designed  purging 
chamber  at  ambient  temperature.  The  purgeable  halogenated  organic 
compounds  are  efficiently  transferred  from  the  aqueous  phase  to  the 
vapor  phase.  The  vapor  is  swept  through  a  sorbent  column  where  the 
purgeables  are  trapped.  After  purging  is  completed,  the  sorbent 
column  is  heated  and  back  flushed  with  helium  to  desorb  the 
purgeables  onto  a  gas  chromatographic  column.  The  gas 
chromatograph  is  temperature  programmed  to  separate  the  purgeables 
which  are  then  detected  with  a  P ID  detector. 

The  method  8020  analyses  were  delayed  due  to  the  PID  detector  breaking  and  the 
inability  of  HNU  to  provide  a  replacement  part.  When  HNU  finally  sent  a 
replacement,  it  turned  out  to  be  defective.  At  that  point,  Acurex  obtained  a 
Varian  PID  which  was  employed  in  the  analyses.  Results  are  presented  in 
Table  3,  including  recoveries  of  bromof luorobenzene  which  was  employed  as  a 
surrogate.  QC  results  for  Method  8020  are  presented  in  Table  4. 
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Selected  samples  were  analyzed  for  oil  and  grease  by  sonicating  the  soil  in 
freon  (EPA  Method  3550)  and  then  analyzing  the  solvent  by  infrared  spectroscopy 
using  EPA  Method  413.2.  Results  are  presented  in  Table  5  with  QC  results  in 
Table  6. 

Selected  samples  were  analyzed  for  total  phenols  by  forming  a  slurry  of  soil  in 
water,  distillation  of  the  slurry,  and  finally  measurement  of  a  colored  complex 
by  UV-visible  spectroscopy  employing  EPA  Method  420.1.  Results  are  presented 
in  Table  5  with  QC  results  in  Table  6. 

Selected  samples  were  analyzed  for  petroleum  hydrocarbons  by  sonicating  the 
soil  in  Freon  (EPA  Method  3550),  passing  the  extract  across  silica  gel,  and 
then  analyzing  the  solvent  by  infrared  spectgroscopy  using  EPA  method  413.2. 
Results  are  presented  in  Table  5  with  QC  results  in  Table  6. 

Selected  samples  were  analyzed  for  lead  by  rigorous  digestion  with  nitric  acid 
followed  by  atomic  absorption  spectrophotometry .  Results  are  presented  in 
Table  5  with  QC  results  in  Table  6. 
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Table  1.  8010  Results 


310223  810724  810725  810726 


Compound 


Concentration  ug/ 


Chi oromethane 

ND 

ND 

ND 

ND 

Bromomethane 

ND 

ND 

ND 

ND 

Diehl orod i fl uoromethane 

ND 

ND 

ND 

ND 

Vinyl  chloride 

ND 

ND 

ND 

ND 

Chi oroethane 

ND 

ND 

ND 

ND 

Methylene  cnloride 

0.002* 

0.002* 

0.002* 

0.002* 

Tr ichl orof 1 uoromethane 

ND 

ND 

ND 

ND 

1,1-DCE 

ND 

ND 

ND 

ND 

1 , 1 -DC A 

ND 

ND 

ND 

ND 

trans-1 ,2-DCE 

ND 

ND 

ND 

ND 

Chi oroform 

0.001 

0.0006 

0.0005 

0.0005 

1,2-DCA 

ND 

ND 

ND 

ND 

1,1,1-TCA 

0.0004 

ND 

ND 

0.00003 

Carbon  tetrachloride 

ND 

ND 

ND 

ND 

Bromod ichl oromethane 

ND 

ND 

ND 

ND 

1 ,2-Dichloropropane 

ND 

ND 

ND 

ND 

trans-1 ,3-Dichloropropane 

ND 

ND 

ND 

ND 

TCE 

Dibromoc hi oromethane3 

ND 

ND 

ND 

ND 

1 ,1 ,2-Tr ichl oroethane3 
cis-1 ,3-Dichloropropane3 

0.0001 

ND 

ND 

ND 

Chloroethylvinyl  ether 

NO 

ND 

ND 

ND 

Bromoform 

ND 

ND 

ND 

ND 

Tetrachloroethane& 

Tetrachloroethene13 

ND 

ND 

ND 

ND 

Chlorobenzene 

ND 

ND 

ND  • 

ND 

Dichlorobenzenes 

ND 

ND 

ND 

ND 

Surrogate  Recovery 

87 

80 

99 

92 

Analysis  Date: 

11/20/85 

11/20/85 

11/20/85 

11/20/85 

a  -  These  compounds  coelute 
b  -  These  compounds  coelute 
*  -  Below  normal  laboratory  background  level 
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Table  1.  8010  Results 

(Continued) 


Sample  ID#: 

Compound 

S10727 

310728 

Concentration 

810729 

ug/g  . . 

810731 

Chlorometnane 

ND 

0.0008 

0.0001 

ND 

Bromonethane 

ND 

ND 

ND 

ND 

D  ichlorod ifl uoromethane 

ND 

ND 

ND 

ND 

Vinyl  chloride 

ND 

ND 

ND 

ND 

Chloroethane 

ND 

ND 

ND 

ND 

Netnylene  chloride 

0.002* 

0.002* 

0.003* 

0 . DC 2* 

Tr  ichlorof 1 uoromethane 

ND 

ND 

ND 

ND 

1,1-DCE 

ND 

ND 

ND 

ND 

1 ,1-OCA 

ND 

ND 

ND 

ND 

trans-1 ,2-OCE 

ND 

ND 

ND 

0.0001 

Chloroform 

0.0005 

0.0004 

0.0006 

0.0003 

1,2-OCA 

NO 

ND 

ND 

ND 

1,1,1-TCA 

ND 

ND 

0.00004 

ND 

Carbon  tetrachl cride 

ND 

ND 

ND 

ND 

Bromodichloromethane 

ND 

ND 

ND 

ND 

1 ,2-0ichloropropane 

ND 

ND 

ND 

ND 

trans-1 ,3-D ichloropropane 

ND 

ND 

ND 

NO 

TCE 

D  ipromochloromethane3 

ND 

ND 

ND 

ND 

1 ,1 ,2-Tri chloroethane3 
cis-1 ,3-D ichloropropane3 

ND 

ND 

0.0002 

ND 

Chloroethyl vinyl  ether 

ND 

ND 

ND 

ND 

Bromoform 

ND 

ND 

ND 

ND 

Tetrachloroethaneb 

Tetrachloroetheneb 

NO 

ND 

NO 

NO 

Chlorobenzene 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

ND 

ND 

Surrogate  Recovery 

78 

87' 

93 

65 

Analysis  Date: 

11/20/85 

11/20/85 

11/21/85 

11/24 

a  -  These  compounds  coelute 
b  -  These  compounds  coelute 
*  -  Below  normal  laboratory  background  level 


H-1C/ 


Table  1.  8010  Results 

(Continued) 


Sample  ID *: 

810733 

810735 

310739 

8101*40 

Compound 

Concentration 

>9/9 

Chloromethane 

ND 

ND 

ND 

ND 

Bromomethane 

ND 

ND 

ND 

ND 

Dichlorodifluoromethane 

ND 

ND 

ND 

ND 

Vinyl  chloride 

ND 

ND 

NO 

ND 

Chloroethane 

ND 

ND 

ND 

ND 

Methylene  chloride 

0.004* 

0.004* 

0.002* 

0.003* 

Tr  ichlorof 1 uoromethane 

ND 

ND 

NO 

ND 

1,1-DCE 

ND 

ND 

ND 

ND 

1,1-DCA 

ND 

ND 

ND 

ND 

trans-1 ,2-DCE 

ND 

ND 

ND 

ND 

Chloroform 

0.0004 

0.0003 

0.0002 

0.0004 

1,2-DCA 

ND 

ND 

ND 

ND 

1 ,1 ,1-TCA 

ND 

ND 

ND 

ND 

Carbon  tetrachloride 

ND 

ND 

ND 

ND 

Bromodichloromethane 

ND 

ND 

ND 

ND 

1 ,2-Dichloropropane 

ND 

ND 

ND 

ND 

trans-1 , 3-D icnloropropane 

ND 

ND 

ND 

ND 

TCE 

D  ibromochloromethanea 

ND 

ND 

ND 

ND 

1 ,1 ,2-Tri chloroethane3 
cis-l,3-0ichloropropanea 

ND 

ND 

ND 

ND 

Chi oroethyl v inyl  ether 

ND 

ND 

ND 

ND 

Bromoform 

NO 

ND 

ND 

ND 

Tetrachloroethane13 

Tetrachloroetheneb 

ND 

ND 

ND 

ND 

Chlorobenzene 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

ND 

ND 

Surrogate  Recovery 

63 

71  • 

54 

80 

Analysis  Date: 

11/21/85 

11/21/85 

11/21/85 

11/21/85 

a  -  These  compounds  coelute 
b  -  These  compounds  coelute 

*  -  Below  normal  laboratory  background  level 

H-1C* 
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Table  1.  3010  Results 

(Continued) 


Sample  ID*: 

Compound 

SI  0742 

810746 

Concentration 

810747 

ug/Q... 

810748 

Cnloromethane 

ND 

ND 

ND 

ND 

3romomethane 

‘ID 

ND 

ND 

ND 

Dichlorodif 1 uorometnane 

ND 

ND 

ND 

ND 

Vinyl  chloride 

ND 

ND 

ND 

ND 

Chloroethane 

ND 

ND 

ND 

ND 

Methylene  chloride 

0.004* 

3.002* 

0.003* 

0.003 

Tr ichl orof 1 uorome thane 

ND 

ND 

ND 

ND 

1,1-DCE 

ND 

ND 

ND 

ND 

1,1-DCA 

ND 

ND 

ND 

ND 

trans-1 ,2-DCE 

ND 

ND 

ND 

ND 

Chloroform 

0.0003 

0 . 000-3 

0.0004 

0.000 

1 ,2-DCA 

ND 

ND 

ND 

ND 

1,1,1-TCA 

ND 

ND 

ND 

ND 

Carbon  tetrachloride 

ND 

ND 

ND 

ND 

Bromod ichl oromethane 

ND 

ND 

ND 

ND 

1 ,2-Dichl orcpropane 

ND 

ND 

ND 

ND 

trans-1 ,3-D ichl oropropane 

ND 

ND 

ND 

ND 

TCE 

D ibromoc hi oromethane3 

ND 

ND 

ND 

ND 

1 , 1 ,2-Tri  chloroethane3 
cis-1 ,3-D ichl oropropane3 

ND 

ND 

ND 

ND 

Chi oroethy 1 v inyl  ether 

ND 

ND 

ND 

ND 

Bromoforn 

ND 

ND 

ND 

ND 

Tetrachloroethaneb 

Tetrachloroetheneb 

ND 

ND 

ND 

ND 

Chlorobenzene 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

ND 

ND 

Surrogate  Recovery 

61 

69 

74 

74 

Analysis  Date: 

a  -  These  compounds  coelute 
b  -  These  compounds  coelute 

11/21/85 

11/21/85 

11/21/85 

11/21/85 

*  -  Below  normal  laboratory  background  level 


H-ICO 


A  e  r  C  V  ’’'come'  * 
3511-039 
Page  "  c*  := 


"able  1.  8010  Results 

(Continuea ) 


Sample  ID*: 

310749 

310750 

311472 

S 1 1 4  7  6 

Compound 

Concentrat 

ion  ug/g 

Chloromethane 

ND 

ND 

ND 

ND 

Bronomethane 

WO 

ND 

ND 

ND 

D ichl orod if! uorome thane 

ND 

ND 

ND 

ND 

Vinyl  chloride 

ND 

ND 

ND 

1 U 

ND 

Chloroethane 

ND 

ND 

ND 

ND 

Methylene  chloride 

0.003* 

0 . 002' 

*  0.002* 

0 . 002 

Tr ichl orofl uoromethane 

ND 

ND 

ND 

ND 

1,1-DCE 

ND 

ND 

ND 

ND 

1,1-OCA 

ND 

ND 

ND 

ND 

trans-1 ,2-DCE 

ND 

ND 

ND 

ND 

Chloroform 

0.0003 

ND 

0.0004 

0.000 

1 ,2-OCA 

ND 

ND 

ND 

ND 

1 ,1 ,1-TCA 

ND 

ND 

ND 

ND 

Carbon  tetracnloride 

ND 

ND 

ND 

ND 

Bromod ichl or ome thane 

ND 

ND 

ND 

ND 

1,2-Dichloropropane 

ND 

ND 

ND 

ND 

trans-1 ,3-0ichloropropane 

ND 

ND 

ND 

ND 

TCE 

ND 

ND 

ND 

ND 

D  ibromochloromethane3 

1 ,1 ,2-Tri chloroethane3 

ND 

ND 

ND 

ND 

cis-1 ,3-0ichloropropane3 

Chi oroethyl v inyl  ether 

ND 

ND 

ND 

ND 

Bromoform 

ND 

ND 

ND 

ND 

Tetrachloroethane^ 

ii  n 

Tetracnloroethene^ 

NU 

ND 

ND 

ND 

Chlorobenzene 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

ND 

ND 

Surrogate  Recovery 

72 

65 

73 

59 

Analysis  Date: 

11/21/85 

11/21/85 

11/22/85 

11/22/35 

a  -  These  compounds  coelute 

b  -  These  compounds  coelute 

*  -  Below  normal  laboratory 

background  level 

H-11C 


Sample  ID*: 


81147"’ 


SI  W9 


311481 


Compound 


Concentration  u g/c 


Cnloromethane 

ND 

ND 

ND 

ND 

3romo methane 

ND 

ND 

ND 

ND 

D icnl orodif 1 uorome thane 

ND 

ND 

ND 

ND 

Vinyl  chloride 

ND 

ND 

ND 

ND 

Chloroethane 

ND 

ND 

ND 

ND 

Methylene  chloride 

0.002* 

0.003* 

0.004* 

0 

Tr i chi  or of  1 uorome thane 

ND 

ND 

ND 

ND 

1 ,1-DCE 

NO 

ND 

ND 

ND 

1  ,1-DCA 

ND 

ND 

ND 

ND 

trans-1 ,2-DCE 

ND 

ND 

ND 

ND 

Chloroform 

0.0002 

0.0003 

0.0005 

0 

1  ,2-DCA 

ND 

ND 

ND 

ND 

1  ,1 ,1-TCA 

ND 

ND 

ND 

ND 

Carbon  tetrachloride 

ND 

ND 

ND 

ND 

Brcmodi chi  or ome thane 

ND 

ND 

ND 

ND 

1 ,2-Dichloropropane 

ND 

ND 

ND 

ND 

trans-1 ,3-Dichloropropane 

ND 

ND 

ND 

ND 

TCE 

D ibromochl oromethanea 

ND 

ND 

ND 

ND 

1 ,1 ,2-Trichloroethaned 
cis-1 ,3-Dicnloropropaned 

ND 

ND 

ND 

ND 

Chloroethylvinyl  ether 

ND 

ND 

ND 

ND 

Bromoform 

ND 

•  ND 

ND 

ND 

Tetrachloroethaneb 

Tetrachloroetheneb 

ND 

ND 

ND 

ND 

Chlorobenzene 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

ND 

ND 

Surrogate  Recovery 

48 

66 

63 

60 

Analysis  Date: 


11/22/85  11/22/85  11/22/85  11/22/35 


a  -  These  compounds  coelute 
b  -  These  compounds  coelute 
*  -  Below  normal  laboratory  background  level 
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Taole  1 .  8010  Results 

(Continued) 


Sample  ID*: 

811486 

S11483 

811490 

811494 

Compound 

Concentration 

ug/g 

Cnl orometnane 

ND 

ND 

ND 

ND 

Bromo methane 

ND 

ND 

ND 

ND 

Dichlorodif  luorometnane 

ND 

ND 

ND 

ND 

Vinyl  cnloride 

ND 

ND 

ND 

ND 

cmoroetnane 

ND 

ND 

ND 

ND 

Netnylene  chloride 

0.003* 

0.002* 

0.003* 

0.001* 

Tr  -i  chi  or  of  1  u  or  ome  thane 

ND 

ND 

ND 

ND 

1 ,1-DCE 

ND 

ND 

ND 

ND 

1 ,1-DCA 

ND 

ND 

ND 

ND 

trans-1  ,2-DCE 

ND 

ND 

ND 

ND 

Chloroform 

0.0005 

0.0004 

0.0004 

0.0004 

1  ,2-OCA 

ND 

ND 

ND 

ND 

1 ,1  ,1 -TCA 

ND 

ND 

ND 

ND 

Carbon  tetrachloride 

ND 

ND 

ND 

ND 

3romodi cnl crome thane 

ND 

ND 

ND 

ND 

1 ,2-OiChloropropane 

ND 

ND 

ND 

ND 

trans-1 ,3-Dichloropropane 

NO 

ND 

ND 

ND 

TCE 

ND 

ND 

ND 

ND 

D ipromochl or ome thane3 

1 ,1 ,2-Trichloroethanea 

NO 

ND 

ND 

ND 

cis-1 ,3-Dichloropropanea 
Chloroethylvinyl  ether 

ND 

ND 

ND 

ND 

3romoform 

ND 

ND 

ND 

ND 

Tetrachloroethaneb 

Tetrachloroetneneb 

ND 

ND 

ND 

ND 

Chlorobenzene 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

ND 

ND 

Surrogate  Recovery 

90 

53 

59 

60 

Analysis  Date: 

11/22/85 

11/22/85 

11/22/85 

11/22/85 

a  -  These  compounds  coelute 
b  -  These  compounds  coelute 
*  -  Below  normal  laboratory 

background  level 

• 
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Table  1.  8010  Results 

(Continued) 


Sample  ID#: 

Compound 

904287 

904288 

Concentration 

904290 

ug/g 

904291 

Chloromethane 

NO 

ND 

ND 

ND 

Bromomethane 

ND 

ND 

ND 

ND 

D  ichlorod i f 1 uoromethane 

ND 

ND 

ND 

ND 

Vinyl  chloride 

ND 

ND 

ND 

ND 

Chloroethane 

ND 

ND 

ND 

ND 

Methylene  chloride 

0.001* 

0.001* 

0.001* 

0.001* 

Tr  ichlorofl uoromethane 

ND 

ND 

ND 

ND 

1,1-DCE 

ND 

ND 

ND 

ND 

1,1-OCA 

ND 

ND 

ND 

ND 

trans-1 ,2-DCE 

ND 

ND 

ND 

ND 

Chloroform 

0.0003 

0.0003 

0.0003 

0.0003 

1,2-OCA 

NO 

ND 

ND 

ND 

1,1,1-TCA 

ND 

ND 

ND 

ND 

Carbon  tetrachloride 

ND 

ND 

ND 

ND 

Bromodi chloromethane 

ND 

ND 

ND 

ND 

1 ,2-0ichloropropane 

ND 

ND 

ND 

ND 

trans-1 , 3-D i chi oropropane 

ND 

ND 

ND 

ND 

TCE 

D ibromochl oromethane3 

ND 

ND 

ND 

ND 

1 ,1 ,2-Tr i chloroethane3 
ci s-1 ,3-Di chi oropropane3 

NO 

ND 

ND 

ND 

Chloroethylvinyl  ether 

ND 

ND 

ND 

ND 

Bromoform 

NO 

ND 

ND 

ND 

Tetrachloroethaneb 

Tetrachloroethene^3 

ND 

ND 

ND 

ND 

Chlorobenzene 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

ND 

ND 

Surrogate  Recovery 

80 

75 

65 

70 

Analysis  Date: 

11/22/85 

11/22/85 

11/22/85 

11/22 

a  -  These  compounds  coelute 
b  -  These  compounds  coelute 
*  -  Below  normal  laboratory  background  level 
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Table  1.  3010  Results 

(Concluded) 


Sample  ID#: 


904292 


Detection  Limit 


Compound  _ Concentration  ug/g 


Chi orometnane 

ND 

0.00008 

Bromo methane 

ND 

0.001 

Dichlorodif luoromethane 

ND 

0.002 

Vinyl  chloride 

ND 

0.0002 

Chloroethane 

ND 

0.0005 

Methylene  chloride 

0.001* 

0.0002 

Tri chi  or of luoromethane 

ND 

0.001 

1 ,1-DCE 

ND 

0.0001 

1,1-DCA 

ND 

0.00007 

trans-1 ,2-DC5 

ND 

0.0001 

Chloroform 

0.0003 

0.00005 

1 ,2-OCA 

ND 

0.00003 

1 ,1 ,1-TCA 

ND 

0.00003 

# Carbon  tetrachloride 

ND 

0.0001 

*  Bromodicnloromethane 

ND 

0.0001 

1 ,2-Dichloropropane 

ND 

0.00004 

trans-1 ,3-Dichloropropane 

ND 

0.0003 

TCE 

ND 

0.0001 

D ibromochl oromethanea 

1 ,1 ,2-Tri chloroethane3 

ND 

0.0002 

cis-1  ,3-Dichloropropane3 
Chloroethyl vinyl  ether 

ND 

0.0001 

Bromoform 

ND 

0.0002 

Tetrachloroethane^ 

ND 

0  0003 

Tetrachloroethene*3 

Chlorobenzene 

ND 

0.0002 

Dichlorobenzenes 

ND 

0.0003 

Surrogate  Recovery 

67 

Analysis  Date: 

11/22/85 

a  -  These 
b  -  These 
*  -  Below 


compounds  coelute 
compounds  coelute 
normal  laboratory  background  level 
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Table  2.  8010  QC 


Sample  ID#: 


Method  Method  Method  Metncd 

Blank  Blank  31ank  3  lank 


Compound 


Concentration 


Chi oromethane 

ND 

ND 

ND 

ND 

Bromo methane 

ND 

ND 

ND 

ND 

D ichl or odifluorome thane 

ND 

ND 

ND 

ND 

Vinyl  chloride 

ND 

ND 

ND 

ND 

Chloroethane 

ND 

ND 

ND 

ND 

Methylene  chloride 

0.0009 

0.901 

0.001 

0.001 

Tr ichl or of luorome thane 

ND 

ND 

ND 

ND 

1,1-DCE 

ND 

ND 

ND 

ND 

1 ,1-DCA 

ND 

ND 

ND 

ND 

trans-1 ,2-DCE 

ND 

ND 

ND 

ND 

Chloroform 

0.0004 

ND 

0.001 

0.0009 

1,2-DCA 

ND 

ND 

ND 

ND 

1 ,1 ,1-TCA 

0.00004 

ND 

ND 

ND 

Carbon  tetrachloride 

ND 

ND 

ND 

ND 

3 romod ichl oromethane 

ND 

ND 

ND 

ND 

1 ,2-Dichloropropane 

ND 

ND 

ND 

ND 

trans-1 ,3-Dichloropropane 

ND 

ND 

ND 

ND 

TCE 

Dibromochl oromethane3 

ND 

ND 

ND 

ND 

1 ,1 ,2 -Tri chloroethane3 
cis-1  ,3-Dichloropropane3 

ND 

ND 

ND 

ND 

Chloroethyl vinyl  ether 

HD 

ND 

ND 

ND 

Bromoform 

ND 

ND 

ND 

ND 

Tetrachloroethane^ 

0.001 

ND 

ND 

ND 

Tetrachloroethene^3 

Chlorobenzene 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

ND 

ND 

Surrogatge  Recovery 

NS 

NS 

NS 

NS 

Analysis  Date: 

11/21/85 

11/22/85 

11/19/85 

11/19 

a  -  These  compounds  coelute 
b  -  These  compounds  coelute 
NS  -  Not  spiked 


H  lid> 
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Table  2.  8010  0 C 


Sample  ID#: 

Duplicate 

811481 

D  up  T icate 
810731 

Duplicate 

810742 

810731 
%  Recovery 
(Spike  Level 
0.005  uQ/Q) 

Compound 

Concentration 

ug/g 

Chlorometnane 

NO 

NO 

ND 

98 

Bromomethane 

ND 

ND 

ND 

48 

D ichlorod i f 1 u or ome thane 

ND 

ND 

ND 

NS 

Vinyl  chloride 

ND 

ND 

ND 

77 

Chloroethane 

ND 

ND 

ND 

7  7 

Methylene  chloride 

0.004* 

0.002* 

0.003* 

114 

Trich lerof luoromethane 

ND 

ND 

ND 

80 

1,1-OCE 

NO 

NO 

ND 

80 

1,1-DCA 

no 

NO 

ND 

78 

trans-1 ,2-DCE 

ND 

ND 

ND 

78 

Chloroform 

0.001 

0.001 

0.0009 

78 

1 ,2-OCA 

ND 

ND 

ND 

79 

1 ,1 ,1-TCA 

ND 

ND 

ND 

52 

Carbon  tetrachloride 

ND 

ND 

ND 

79 

Bromodichloromethane 

ND 

ND 

ND 

79 

1 ,2-Dichloropropane 

ND 

ND 

ND 

75 

trans-1 ,3-Dichloropropane 

ND 

ND 

ND 

75 

TCE 

D ibromochloromethanea 

ND 

ND 

NO 

77 

1 ,1 ,2-Trichloroethanea 
cis-1 ,3-Dichloropropanea 

ND 

ND 

ND 

76 

Chloroethy Ivinyl  ether 

ND 

ND 

ND 

81 

Bromoform 

ND 

ND 

ND 

32 

Tetrachloroethaneb 

Tetrachloroethene0 

ND 

ND 

ND 

76 

Chlorobenzene 

NO 

ND 

ND 

68 

Dichlorobenzenes 

NO 

ND 

ND 

63 

Surrogate  Recovery 

108 

76 

84 

NS 

Analysis  Date: 

12/19/85 

12/19/85 

12/19/85 

12/19/85 

a  -  These  compounds  coelute 
b  -  These  compounds  coelute 
*  -  Below  normal  laboratory  background  level 

NS  -  Not  spiked 
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Table  3.  3020  Results 


Samole  ID*: 

Compound 

S 1 0  7  2  3 

810724 

Concen 

810725 

tration  ug/g 

810726 

810727 

Benzene 

NO 

NO 

ND 

0.0003 

0.0002 

Toluene 

0.0003 

NO 

0.0003 

0.0004 

0.0004 

Ethylbenzene 

0.0021 

0.0016 

0.0010 

0.0006 

0.0006 

Cnlorobenzene^ 

0.0003 

ND 

ND 

ND 

ND 

Xylenes2 

NO 

NO 

ND 

ND 

ND 

D  i  chlorobenzenes 

NO 

ND 

ND 

ND 

ND 

Analysis  Date: 

12/17/85 

12/17/85 

12/17/85 

12/17/85 

12/17/85 

%  Surrogate  Recovery 

81 

91 

95 

87 

87 

1  Chlorobenzene  and  meta-xylene 

2  Ortho-xylene  and  para-xylene 


H -117' 
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Table  3 .  8020  Results 

(Continued) 


Sample  ID#: 

Compound 

310731 

810733  810735 

Concentration  ug/g 

810740 

310739 

3enzene 

0.0003 

ND 

ND 

ND 

ND 

Toluene 

0.0004 

0.0004 

0.0002 

0.002 

ND 

Ethylbenzene 

0.0013 

0.0007 

0.0008 

0.0010 

0.0010 

Chlorobenzene1 

0.0003 

NO 

ND 

ND 

ND 

Xylenes2 

NO 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

ND 

ND 

ND 

Analysis  Date: 

12/18/85 

12/18/85 

12/18/85 

12/13/85 

12/1S/85 

°L  Surrogate  Recovery 

68 

73 

90 

91 

82 

1  Chlorobenzene  and  meta-xylene 

2  Ortho-xylene  and  para-xylene 


Hi  it 
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Table  3 .  8020  Results 

(Continued) 


Benzene 

ND 

0.0003 

0.0002 

ND 

ND 

Toluene 

0.0002 

0.0004 

0.0004 

0.0002 

ND 

Ethylbenzene 

0.0009 

0.0009 

0.0008 

0.0008 

0.000 

Chlorobenzene1 

ND 

ND 

ND 

ND 

ND 

Xylenes2 

NO 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

ND 

ND 

ND 

Analysis  Date: 

12/18/85 

12/18/85 

12/18/85 

12/18/35 

12/13/35 

%  Surrogate  Recovery  82  98  98  96  65 


1  Chlorobenzene  and  meta-xylene 

2  Ortho-xylene  and  para-xylene 


M-L19 


AeroV ironment 
8511-039 
Page  17  of  25 


Table  3 .  8020  Results 

(Continued) 


Sample  ID#: 
Compound 


811472  811476 

Concentration  ug/g _ 


Benzene 

Toluene 

Ethylbenzene 

Chlorobenzene1 

Xylenes^ 

Dichlorobenzenes 


ND 

0.0003 

0.0008 

ND 

ND 

ND 


0.0002 

0.0004 

0.0007 

ND 

ND 

ND 


Analysis  Date: 


12/18/85 


12/18/85 


l  Surrogate  Recovery 


101 


92 


1  Chlorobenzene  and  meta-xylene 

2  Ortho-xylene  and  para-xylene 


A 


.1-12C 


Benzene 

0.0003 

ND 

ND 

ND 

ND 

Toluene 

0.0006 

0.0005 

0.0003 

0.0005 

0.0003 

Ethylbenzene 

0.0012 

ND 

0.0008 

0.0010 

0.0009 

Chlorobenzene^ 

ND 

ND 

ND 

ND 

ND 

Xylenes2 

ND 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

ND 

ND 

ND 

Analysis  Date: 

12/19/85 

12/19/85 

12/19/85 

12/19/85 

12/19/85 

%  Surrogate  Recovery 

74 

89 

96 

• 

86 

54 

1  Chlorobenzene  and  meta-xylene 

2  Ortho-xylene  and  para-xylene 


M  Vci 
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Table  3 .  8020  Results 

(Continued) 


Sample  ID#: 

811488 

811490 

811494 

Compound 

Concentration  ug/q 

Benzene 

ND 

ND 

ND 

Toluene 

0.0003 

0.0003 

0.0003 

Ethylbenzene 

0.0009 

0.0019 

0.0010 

Chlorobenzene1 

ND 

ND 

ND 

Xylenes2 

‘ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

ND 

Analysis  Date: 

12/19/85 

12/19/85 

12/19/85 

%  Surrogate  Recovery  55  87  80 


1  Chlorobenzene  and  meta-xylene 

2  Ortho-xylene  and  para-xylene 


H  ill 
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Table  3 .  8020  Results 

(Continued) 


Sample  ID#: 

Compound 

904287 

904288  904290 

Concentration  ug/g 

904291 

904292 

Benzene 

0.0004 

0.0006 

0.0004 

0.0003 

0.0004 

Toluene 

0.0007 

0.0008 

0.0007 

0.0007 

0.0007 

Ethylbenzene 

0  .001 1 

0.0016 

0.0009 

0.0011 

0.0012 

Chlorobenzene* 

0.0004 

0.0005 

0.0004 

0.0005 

0.0004 

Xylenes2 

0.0004 

0.0004 

ND 

0.0004 

ND 

Dichlorobenzenes 

0.0011 

0.0006 

0.0009 

0.0007 

0.0009 

Analysis  Date: 

12/20/85 

12/20/85 

12/20/85 

12/20/85 

12/20/85 

%  Surrogate  Recovery  91 

97 

84 

43 

57 

1  Chlorobenzene  and  meta-xylene 

2  Ortho-xylene  and  para-xylene 

• 

n-i lb 
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Table  3.  8020  Results 

(Concluded) 


Detection 


Sample  ID#: 

3107283 

8107293 

8107483 

Limit 

Compound 

Concentration  yq/q 

Benzene 

1.62 

ND 

ND 

0.05 

Tol uene 

0.11 

0.12 

0.14 

0.05 

Etnyl benzene 

0.42 

ND 

0.30 

0.05 

Chlorobenzene^ 

ND 

ND 

ND 

0.05 

Xylenes2 

ND 

ND 

ND 

0.05 

Dichlorobenzenes 

ND 

ND 

ND 

0.10 

Analysis  Date: 

12/20/85 

12/20/85 

12/20/85 

Surrogate  Recovery 

172 

157 

128 

^  Chlorobenzene  and  meta-xylene 

2  Ortho-xylene  and  para-xylene 

3  Detettion  limit  increased  by  250.  Less  sample  analyzed  due  to  matrix  interferences . 
High  surrogate  recovery  due  to  matrix  interferences  (compounds  in  sample  other  than 
the  analytes).  Samples  are  not  corrected  for  recovery. 
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Table  4.  8020  QC 


Method  Storage  Duplicate  DuDlicate2 


Sample  ID#: 

Blank 

Blank 

904290 

810748 

Compound 

Concentration 

ug/g 

Benzene 

0.0082 

ND 

0.0002 

ND 

Toluene 

0.0005 

ND 

0.0005 

0.18 

Ethylbenzene 

0.0002 

0.0007 

0.0002 

0.31 

Chlorobenzene1 

ND 

ND 

ND 

ND 

Xylenes2 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

ND 

ND 

Analysis  Date: 

12/20/35 

12/20/35 

12/21/85 

12/20/85 

%  Surrogate  Recovery 

NA* 

66 

83 

113 

1  Chlorobenzene  and  meta-xylene 

2  Ortho-xylene  and  para-xylene 

2  Detection  Limit  increased  by  250 
*  Not  added 


H  ll'i 
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Table  4.  8020  QC  (Concluded) 


810733 


Sample  10#: 

Compound 

Duplicate 

210723 

Dupl i cate 

810739 

Concentration  uQ/g 

°l  Recovery 
(Spike  Level 
0.005  ug/d) 

Benzene 

0.003 

0.0002 

80 

Toluene 

0.005 

0.0005 

35 

Ethylbenzene 

0.0011 

0.0008 

78 

Chlorobenzene^ 

ND 

ND 

79 

Xylenes- 

ND 

ND 

77 

Dichlorobenzenes 

ND 

ND 

74 

Analysis  Date: 

12/20/85 

12/20/85 

12/20/35 

*  Surrogate  Recovery 

69 

52 

81 

1  Chlorobenzene  and  meta-xylene 
^  Ortho-xylene  and  para-xylene 
*  Mot  added 
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Table  5.  General  Chemistry  Results 


Lead,  Oil  arret  Grease,  Petroleum  Hydrocarbons ,  Phenols,  total. 


Sample  ID 

ucj/g 

^230g/g 

UQ/g 

ug 

S 1 0  723 

NA 

400 

NA 

<i 

810724 

NA 

400 

NA 

<i 

310725 

NA 

400 

NA 

<i 

810726 

NA 

400 

NA 

<i 

810727 

NA 

400 

NA 

<i 

810728 

NA 

4,000 

NA 

<i 

810729 

NA 

1  ,100 

NA 

<i 

810731 

11 

400 

400 

<i 

810733 

12 

<100 

<100 

<i 

810735 

6 

<100 

<100 

<i 

810739 

7 

400 

300 

<i 

810740 

12 

400 

300 

<i 

810742 

10 

400 

300 

<i 

810746 

6 

400 

300 

<i 

810747 

13 

400 

300 

<i 

810748 

NA 

400 

NA 

<i 

810749 

NA 

700 

NA 

<i 

810750 

NA 

400 

NA 

<i 

811472 

4 

400 

300 

<i 

811476 

8 

400 

300 

<i 

811477 

10 

400 

300 

<i 

811479 

7 

400 

300 

<i 

811481 

8 

400 

300 

<i 

811485 

7 

400 

300 

<i 

811486 

9 

100 

<100 

<i 

811488 

8 

<100 

<100 

<i 

811490 

10 

<100 

<100 

<i 

811494 

7 

<100 

<100 

<i 

904287 

NA 

<100 

NA 

<i 

904288 

NA 

<100 

NA 

<i 

904290 

NA 

<100 

NA 

<i 

904291 

NA 

500 

NA 

<i 

904292 

NA 

<100 

NA 

<i 

Nfl  -  Not 

analyzed 

H  ill 


AeroV ironment 
8511-039 
Page  25  cf  25 


Table  6 , 

General  Chemistry  QC 

Lead,  ug/g 

Sample 

JD 

Method 

B 1  ank 

<1 

Method 

Blank 

<1 

810733 

duplicate 

10 

810742 

duplicate 

7 

811479 

spiKed  at  40  ug/g 

94%  Recovery 

Oil  and  Grease,  ug/g 

Method 

Blank 

<100 

810749 

duplicate 

800 

904291 

duplicate 

300 

904292 

dupl icate 

<100 

810733 

spiked  at  290  ug/g 

91%  Recovery 

810735 

spiked  at  290  ug/g 

91%  Recovery 

Petroleum  Hydrocarbons,  u 

Method 

Blank 

<100 

810733 

dupl icate 

<100 

810735 

duplicate 

<100 

810733 

spiked  at  290  ug/g 

91%  Recovery 

810735 

spiked  at  290  ug/g 

91%  Recovery 

Phenols,  total,  ug/g 

Method 

Blank 

<1 

Method 

Blank 

<1 

811481 

duplicate 

<1 

811485 

duplicate 

<1 

904290 

duplicate 

<1 

811486 

spiked  at  2.0  ug/g 

62%  Recovery 

904287 

spiked  at  2 .0  ug/g 

72%  Recovery 

w-ltf 
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Subject:  Five  Waters  for  Analysis;  Received  11/20/85 


Selected  samples  were  analyzed  for  total  phenols  by  distillation  and 
measurement  of  a  colored  complex  by  UV-visible  spectroscopy  employing  EPA 
Method  420.1.  Results  are  presented  in  Table  1  with  QC  results  in  Table  2. 
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These  results  were  obtained  by  following  standard  laboratory  procedures;  the 
liability  of  Acurex  Corporation  shall  not  exceed  the  amount  paid  for  this 
report.  In  no  event  shall  Acurex  be  liable  for  special  or  consequential  damages. 
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Table  1.  Phenols  Results 


Sample  ID 

Phenols,  tot 

810753 

5 

810758 

10 

810763 

5 

310768 

10 

810774 

3 

ug/L 


H-15L 


AeroVironment 
8511-043 
Page  3  of  3 


Table  2 


Sample  10 


Method  Blank 


Phenols  QC 


Phenols,  total,  uq/q 


<1 


310774  duplicate 


4 


I  I  w 
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AeroV ironment ,  Inc.  January  9,  1986 

825  Myrtle  Avenue  Acurex  ID#:  3511-048 

Monrovia,  CA  91016  Page  1  of  31 

Attention:  Chris  Lovedahl 

Subject:  Twenty-nine  Water  and  Twenty-one  Soils  for  Analysis; 

Received  11/21/85 

Selected  samples  were  analyzed  following  EPA  method  8010  for  soils  and  601  for 
waters  using  1%  SP-1002  on  Carbopack  8  as  the  primary  column.  Tne  method  can 
be  summarized  as  follows: 

Helium  is  bubbled  tnrough  a  5  mL  of  water  sample  or  5  g  soil  sample 
dispersed  in  5  mL  of  reagent  grade  water  contained  in  a  specially 
designed  purging  chamber  at  ambient  temperature.  The  purgeable 
halogenated  organic  compounds  are  efficiently  transferred  from  the 
aqueous  phase  to  the  vapor  phase.  The  vapor  is  swept  through  a 
sorbent  column  where  the  purgeables  are  trapped.  After  purging  is 
completed,  the  sorbent  column  is  heated  and  back  flushed  witn 
helium  to  desorb  the  purgeables  onto  a  gas  chromatographic  column. 

The  gas  chromatograph  is  temperature  programmed  to  separate  the 
purgeables  which  are  then  detected  with  a  Hall  detector. 

.  Results  are  presented  in  Table  1  including  recoveries  of  dibromethane  which  was 
employed  as  a  surrogate.  QC  results  for  Method  8010  and  Method  601  are 
presented  in  Table  2. 

Selected  samples  were  analyzed  following  EPA  Method  8020  using  5%  SP-1200/1 .75% 
Bentone  34  as  the  primary  column.  The  method  can  be  summarized  as  follows: 


Helium  is  bubbled  through  a  5  g  soil  sample  dispersed  in  5  ml  of 
reagent  grade  water  contained  in  a  specially  designed  purging 
chamber  at  ambient  temperature.  The  purgeable  halogenated  organic 
compounds  are  efficiently  transferred  from  the  aqueous  phase  to  the 
vapor  phase.  The  vapor  is  swept  through  a  sorbent  column  where  the 
purgeables  are  trapped.  After  purging  is  completed,  the  sorbent 
column  is  heated  and  back  flushed  with  helium  to  desorb  the 
purgeables  onto  a  gas  chromatographic  column.  The  gas 
chromatograph  is  temperature  programmed  to  separate  the  purgeables 
which  are  then  detected  with  a  PID  detector. 

The  Method  8020  analyses  were  delayed  due  to  the  PID  detector  breaking  and  the 
inability  of  HNU  to  provide  a  replacement  part.  When  HNU  finally  sent  a 
replacement,  it  turned  out  to  be  defective.  At  that  point,  Acurex  obtained  a 
Varian  PID  which  was  employed  in  the  analyses.  No  waters  were  analyzed  by  EPA 
602  as  the  holding  time  was  exceeded  for  the  above  reason.  Results  are 
presented  in  Table  3,  including  recoveries  of  bromof luorobenzene  which  was 
employed  as  a  surrogate.  0C  results  for  Method  8020  are  presented  in  Table  4. 
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Selectee  samples  were  analyzed  for  pesticioes  following  Method  509A  and 
nerbicides  following  Method  509B  (Standard  Metnods  *or  the  Examination  of  i.'ater 
ano  Wastewater,  15tn  edition).  A  3«  OV-i  column  was  employed  as  t.ne  primary 
column  for  pesticides.  A  30  meter  D81  fused  silica  column  was  used  as  the 
primary  column  for  the  herbicides.  Samples  for  pesticide  analysis  were 
sonicated  in  15%  methylene  chloride/hexane  for  soils  or  extracted  with 
methylene  chloride  for  waters,  solvent  exchanged,  concentrated,  and  then 
injected  into  a  gas  chromatograph  operated  isotnermally.  Detection  of  the 
eluting  compounds  were  performed  with  an  electron  capture  detector.  Samples 
f'o r  nerbicide  analysis  were  extracted  with  diethyl  etner  and  the  extract 
nydrelyzed.  Tne  herbicide  acids  were  methylated  and  then  injected  into  a  gas 
chromatographic  system  operated  isotnermally.  An  electron  capture  detector  was 
employed  for  detection  of  the  pesticides  and  herbicides.  Results  of  the  509A 
analyses  are  presented  in  Table  5  with  QC  results  in  Table  6.  Results  of  the 
5093  analyses  are  presented  in  Table  7  with  QC  results  in  Table  8. 

Selected  samples  were  analyzed  for  oil  and  grease  by  sonicating  the  soil  in 
freon  (EPA  Method  3550)  and  then  analyzing  the  solvent  by  infrared  spectroscopy 
using  EPA  Metnod  413.2.  Results  are  presented  in  Table  9  with  QC  results  in 
Table  10. 

Selected  samples  were  analyzed  for  total  phenols  by  forming  a  slurry  of  soil  in 
water,  distillation  of  the  slurry,  and  finally  measurement  of  a  colored  complex 
by  UV-visible  spectroscopy  employing  EPA  Method  420.1.  Results  are  presented 
in  Table  9  with  QC  results  in  Table  10. 

Selected  samples  were  analyzed  for  petroleum  hydrocarbons  by  sonicating  the 
soil  in  freon  (EPA  Method  3550),  passing  the  extract  across  silica  gel,  and 
then  analyzing  the  solvent  by  infrared  spectroscopy  using  EPA  Method  413.2. 
Results  are  presented  in  Table  9  with  QC  results  in  Table  10. 

Selected  samples  were  analyzed  for  lead  by  rigorous  digestion  with  nitric  acid 
followed  by  atomic  absorption  spectrophotometry.  Results  are  presented  in 
Table  9  with  QC  results  in  Table  10. 

Selected  samples  were  analyzed  for  eight  metals  by  rigorous  digestion  wit-h 
nitric  acid  followed  by  atomic  absorption  spectrophotometry.  Results  are 
presented  in  Table  11  with  QC  results  in  Table 
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Dreg  Nicoll 

Manager,  Inorganic  Chemistry 
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Viorica  Lopez-Avila,  Ph.D. 
Technical  Director 
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Table  1.  601  Results 


Sample  ID* : 

Compound 

810744 

8 1 0  7  5  5 

Concentrat 

810750 

ion  uQ/L 

810765 

Chi orometnane 

ND 

ND 

ND 

ND 

Bromomethane 

NO 

ND 

ND 

ND 

Diehl orod if 1 uorom ethane 

ND 

ND 

ND 

ND 

Vinyl  chloride 

ND 

ND 

ND 

ND 

Chi oroethane 

ND 

ND 

ND 

ND 

Methylene  chloride 

1.4* 

4.6* 

3.9* 

2.2* 

Tr  ichl or of 1 uorom ethane 

ND 

ND 

ND 

ND 

1,1-DCE 

ND 

ND 

ND 

ND 

1 , 1  -DC A 

ND 

ND 

ND 

ND 

trans-1 ,2-DCE 

ND 

ND 

ND 

ND 

Chi oroform 

1.4 

1.1 

1.2 

1  •  * 

1,2-DCA 

ND 

ND 

ND 

ND 

1,1,1-TCA 

ND 

ND 

ND 

ND 

Carbon  tetrachloride 

ND 

ND 

ND 

ND 

Bromod ichl orometnane 

0.3 

0.2 

0.2 

0.2 

1 ,2-D ichl oro propane 

ND 

ND 

ND 

ND 

trans-1 ,3-Dichloropropane 

ND 

ND 

ND 

ND 

TCE 

ND 

ND 

ND 

ND 

D  ibromochl oromethane3 

1 ,1 ,2-Tr ichl oroethane3 

0.04 

ND 

ND 

ND 

c i s-1 ,3-Dichloropropane3 
Chloroethyl v inyl  ether 

ND 

ND 

ND 

ND 

Bromoform 

ND 

ND 

ND 

ND 

Tetrac  hi  oroethane*3 
Tetrachloroethene*3 

ND 

ND 

ND 

ND 

Chi orobenzene 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

ND 

ND 

Surrogate  Recovery,  % 

81 

84 

97 

38 

Analysis  Date: 

11/25/85 

11/25/85 

11/25/85 

11/25/85 

a  -  These  compounds  coelute 
b  -  These  compounds  coelute 
*  -  Below  normal  laboratory  background  level 
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Table  1.  601  Results 


Sample  ID#: 

810771 

810808 

810831  Detection  Limit 

Compound 

Concen 

tration  ug/L 

Chi oromethane 

ND 

ND 

ND 

0.08 

3romomethane 

ND 

ND 

ND 

1 

Dichlorod if 1 uoromethane 

MO 

ND 

ND 

2 

Vinyl  chloride 

ND 

ND 

ND 

0.2 

Chi oroethane 

ND 

ND 

ND 

0.5 

Methylene  chloride 

1.5* 

2.2* 

2.3* 

0.2 

Tr ichl orof 1 uoromethane 

ND 

ND 

ND 

1 

1,1 -DCE 

ND 

ND 

ND 

0.1 

1 , 1 -DC  A 

ND 

ND 

ND 

0.07 

trans-1 ,2-DCE 

ND 

ND 

ND 

0.1 

Chi oroform 

0.3 

1.0 

0.8 

0.05 

1,2-DCA 

ND 

ND 

ND 

0.03 

1,1,1-TCA 

ND 

ND 

0.1 

0.03 

Carbon  tetrachloride 

ND 

ND 

ND 

0.1 

3romoc icnl oromethane 

ND 

0.2 

ND 

0.1 

1 ,2-Dicnloropropane 

ND 

ND 

ND 

0.04 

trans-1 , 3-D i chi oropropane 

ND 

ND 

ND 

0.3 

TCE 

0.3 

ND 

ND 

0.1 

D  ibromoc hi oromethane3 

1 , 1 ,2-Tr  icnl oroethane3 

NO 

ND 

ND 

0.2 

c i s-1 , 3-D ichl oropropane3 

Chi oroethyl v inyl  ether 

ND 

ND 

ND 

0.1 

Bromoform 

ND 

ND 

ND 

0.2 

Tetrachloroethapeb 

ND 

ND 

ND 

0.3 

Tetrachloroetheneb 

Chlorobenzene 

ND 

ND 

ND 

0.2 

Dichlorobenzenes 

ND 

ND 

ND 

0.3 

Surrogate  Recovery,  % 

80 

74 

85 

Analysis  Date: 

11/25/85 

11/25/85 

11/25/85 

a  -  These  compounds  coelute 

b  -  These  compounds  coelute 
*  -  Below  normal  laboratory  background  level 
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Taole  1.  8010  Results 


Sample  ID#: 

Compound 

810770  810776 

Concentration 

810777 

ug/g 

31 97~ 

Chloromethane 

ND 

ND 

ND 

ND 

3romomethane 

ND 

ND 

ND 

ND 

Diehl orod if 1 uoromethane 

ND 

ND 

ND 

ND 

Vinyl  chloride 

ND 

ND 

ND 

ND 

Chi oroethane 

ND 

ND 

ND 

ND 

Methylene  chloride 

0.002* 

0.002* 

0.004* 

0. 

002 

Tr ichl orofl uoromethane 

ND 

ND 

ND 

ND 

1,1-DCE 

0.0003 

ND 

ND 

ND 

1,1-DCA 

ND 

ND 

ND 

ND 

trans-1 ,2-DCE 

ND 

ND 

ND 

ND 

Chloroform 

ND 

0.0003 

0.0033 

0. 

000 

1,2-OCA 

ND 

ND 

ND 

ND 

1,1,1-TCA 

ND 

ND 

ND 

ND 

Carbon  tetracnlor ide 

ND 

ND 

ND 

ND 

Bromod ichl oromethane 

ND 

ND 

ND 

ND 

1 ,2-Dichloropropane 

ND 

ND 

ND 

ND 

trans-1 ,3-0ich1oropropane 

ND 

ND 

ND 

ND 

TCE 

NO 

ND 

ND 

ND 

0  ibromochloromethane3 

1 ,1 ,2-Tricnl oroethane3 

ND 

ND 

ND 

ND 

cis-1 ,3-Dichloropropane3 

Chi oroethyl v inyl  ether 

ND 

ND 

ND 

ND 

Bromoform 

ND 

ND 

ND 

ND 

Tetracnl  oroethane13 

ND 

ND 

ND 

ND 

Tetrachloroethene0 

Chlorobenzene 

NO 

ND 

ND 

ND 

D  ichlorobenzenes 

0.0006 

ND 

ND 

ND 

Surrogate  Recovery,  % 

82 

71  • 

79 

64 

Analysis  Date: 

12/30/85 

11/25/85 

11/25/85 

11/25/85 

a  -  These  compounds  coelute 
b  -  These  compounds  coelute 
*  -  Below  normal  laboratory 

background  level 

H  ~lbi 


Ae"oV  i  ro  nme''t 
351  1  -  048 
Dage  5  o'  31 


Taole  1.  8010  Results 

( Cont i  nued ) 


Sample  ID*: 

310791 
810792 
810793 
310794 
Compos’ te 

810779 
910780 
810781 
310782 
Compos i te 

810733 
310784 
810735 
310736 
Compos ’ te 

Q1  0  -  0  7 

310785 
310739 
310790 
Compos ' te 

Compound 

Concentration 

ug'g 

Chi oromethane 

ND 

ND 

ND 

ND 

Bromomethane 

NO 

ND 

ND 

ND 

Diehl orod i fl uo rone thane 

ND 

ND 

ND 

ND 

Vinyl  chloride 

ND 

ND 

ND 

ND 

Chi oroethane 

NO 

ND 

ND 

ND 

Methylene  chloride 

0.002* 

0.002* 

0.005* 

0.002* 

Tr  ic hi oro f 1 uorom ethane 

ND 

ND 

ND 

ND 

1,1-DCE 

ND 

ND 

ND 

ND 

1,1-OCA 

NO 

ND 

ND 

ND 

trans-1 , 2 -DCE 

NO 

ND 

ND 

ND 

Chi proform 

0.0003 

0.0004 

0.00042 

0.0002 

1,2-DCA 

ND 

ND 

ND 

ND 

1,1,1-TCA 

NO 

ND 

0.000C8 

ND 

Carbon  tetrachl or ide 

ND 

ND 

ND 

0.0300 

Bromod icnl oromethane 

ND 

ND 

ND 

ND 

1 ,2-Dicnloropropane 

NO 

ND 

ND 

ND 

trans-1 ,3-Di:hloropropane 

NO 

ND 

ND 

ND 

TCE 

D ibromoc hi oromethane3 

ND 

ND 

ND 

ND 

1 ,1 ,2-Tr  ich loro ethane3 
c i s-1 ,3-Dichl oropropane3 

ND 

ND 

ND 

ND 

Chi orcethy 1 v iny 1  ether 

ND 

ND 

ND 

ND 

Bromoforn 

NO 

NO 

MO 

NO 

Tetrachloroethane^ 

Tetrachloroetheneb 

ND 

ND 

ND 

ND 

Chlorobenzene 

ND 

NO 

ND 

ND 

D  icnl orobenzenes 

ND 

ND 

ND 

ND 

Surrogate  Recovery,  % 

63 

68 

64 

48 

Analysis  Date: 

11/25/85 

11/25/85 

11/26/85 

11/26 

a  -  These  compounds  coelute 
D  -  These  compounds  coelute 
*  -  Below  normal  laboratory  background  level 


Hi  5*. 


AeroVi rcnment 
8511-043 
Dage  7  of  31 


Taale  1.  801 C  Results 

(Continued) 


Sample  ID«: 


310301  510802  310803  310805 


Compound 

Cn1 o^omethane 
B^omomethane 
0  i  cnlo  nod  i  f  1  uO’'ome thane 
Vinyl  Chloride 
Chioroethane 
Methylene  crloride 
Tr  icnlorcfl uo^omethane 

1 . 1 - DCS 

1.1- OCA 
trans-1 ,2-DCE 
Chi oroforn 

1.2- OCA 
1,1,1-TCA 

Carpon  tetrachl or  id  e 
3romod ichloromethane 

1 .2- 0ichloroprooane 
t’'ans*l,3-Dicnloropropane 
TCE 

0  i  bromoc  hi oromet haned 

1.1.2- Trichloroethanea 
cis-l,3-0ichloro pro pane3 
Chi oroethyl v inyl  ether 
3romoform 

Tetrachloroethane^3 
Tetrachloroethene3 
Cnl orobenzene 
Dicnlcrobenzenes 


Surrogate  Recovery,  % 


Analysis  Date: 


loncentrat ion 


NO 

ND 

ND 

ND 

NO 

ND 

ND 

ND 

NO 

ND 

ND 

ND 

NO 

ND 

ND 

ND 

NO 

ND 

ND 

ND 

0.005* 

0.307* 

0.017* 

0.01 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.00056 

ND 

0.00048 

0.00 

ND 

ND 

ND 

ND 

0.00005 

0.00008 

.0.00004 

0.00 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

NO 

ND 

ND 

ND 

ND 

ND 

NO 

ND 

ND 

ND 

ND 

ND 

85 

99 

84 

73 

11/26/85 

11/26/85 

11/26/85 

11/26/35 

a  -  These  compounds  coelute 
b  -  These  compounds  coelute 
*  -  Below  normal  laboratory  background  level 
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Table  1.  8010  Results 

(Continued) 


Samole  ID*: 


310806  810807  310836  310800 


Compound 


Concentrat  ion  ug/c 


Chi orometnane 
Bnomometnane 
D  ichlorod i f 1 uoromethane 
Vinyl  chloride 
Chloroethane 
Methylene  cnloride 
Tr ichlcrofl uoromethane 

1.1- DCE 

1. 1- 3CA 

trans-1 ,2-DCE 

Chloroform 

1.2- OCA 
1,1,1-TCA 

Carbon  tetrachloride 
Bromod icnlorome thane 
.1 ,2-Dich loropropane 
trans-l,3-Dicnloropropane 
TCE 

D ibromochl oromethane3 
1  , 1,2-Trichloroethane3 
c i s-1 ,3-0 ich loropropane3 
Chi  oroethy 1 v iny 1  ether 
Bromoform 

Tetr achl  oroethane^ 
Tetrachloroethene^ 

Chi orobenzene 
Dichlorobenzenes 


Surrogate  Recovery,  % 


Analysis  Date: 


ND 

NO 

ND 

ND 

ND 

0.053* 


ND 

ND 

ND 

ND 

ND 

0.015* 


ND 

ND 

ND 

ND 

ND 

0.004* 


ND 

ND 

ND 

ND 

ND 


ND 

ND 

ND 

ND 

0.00013 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.001 

0.41 

0.00055 

0 

ND 

ND 

ND 

ND 

0.00005 

ND 

0.00005 

0 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

108 

38 

35 

-Q 

W 

11/26/85  11- 

'26/85 

11/26/85  11- 

■26/ 

a  -  These  compounds  coelute 
b  -  These  compounds  coelute 
*  -  Below  normal  laboratory  background  level 


•i  •  '■*  I 
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Table  1.  8010  Results 

(Continued) 


Sample  ID#: 

810795 

810796 

810797 

810798 

Compound 

Concentration  uq/q 

Cnloromethane 

ND 

ND 

ND 

ND 

Bromomethane 

NO 

ND 

ND 

ND 

D  icnl  orod i fl uor ^methane 

ND 

ND 

ND 

ND 

Vinyl  chloride 

ND 

ND 

ND 

ND 

Chi oroethane 

ND 

ND 

ND 

ND 

Methylene  chloride 

0.002* 

0.002* 

0.004* 

0.005* 

Tr  ichlorofl uoromethane 

ND 

ND 

ND 

ND 

1,1-DCE 

ND 

ND 

ND 

ND 

1 ,1-0CA 

ND 

ND 

ND 

ND 

trans-1 ,2-DCE 

ND 

ND 

ND 

ND 

Chloroform 

0.00052 

0.00034 

0.00063 

0.0005 

1 ,2-OCA 

ND 

ND 

ND 

ND 

1 ,1 ,1:TCA 

0.00006 

0.00003 

0.00005 

0.00004 

Carbon  tetrachl or ide 

ND 

ND 

ND 

ND 

Bromod i cnloromethane 

ND 

ND 

ND 

1 1  u 

ND 

1 ,2-Dichloropropane 

ND 

ND 

ND 

ND 

trans-1, 3-Dichloro propane 

ND 

ND 

ND 

ND 

TCE 

ND 

ND 

ND 

ND 

D  ibromochl oromethane3 

1 , 1 ,2-Trichl oroethane3 

ND 

ND 

ND 

ND 

cis-1 ,3-Dichloropropane3 

Chi oroethy 1 / inyl  ether 

ND 

ND 

ND 

ND 

Bromoform 

ND 

ND 

ND 

ND 

Tetrachl  oroethane^1 

kj  n 

Tetrachloroetheneb 

NO 

ND 

ND 

ND 

Chlorobenzene 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

ND 

ND 

Surrogate  Recovery,  % 

84 

31 

76 

91 

Analysis  Date: 

11/26/85 

11/26/85 

11/27/85 

11/27/85 

a  -  These  compounds  coelute 

b  -  These  compounds  coelute 

*  -  Below  normal  laboratory 

oackground  level 

H -H2 
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‘'‘able  1.  3010  Results 

(Ccncl uded) 


Sample  ID#: 


810799 


Detection  Limit 


Compound 


Concentration  uq/q 


Chi oromethane 
Bromomethane 
D  ichlorod i fl uorometnane 
Vinyl  chloride 
Cnloroethane 
Methylene  chloride 
Tr  ic hi orofl uoromethane 

1.1- DCE 

1.1- OCA 
trans-1 ,2-DCE 
Chloroform 

1.2- DCA 
1,1,1-TCA 

CarPon  tetrachl or  ice 
Bromodic hi oromethane 

1 .2- D i c  h 1 oropropane 
trans-1 , 3 -D i chi oropropane 
TCE 

D  ibromoc hi oromethane3 

1 . 1 .2- Tr  ichl oroethane3 

c i s-1 , 3-D  ichl oropropane3 
Chi oroethyl v inyl  ether 
Bromoform 

Tetrachl  oroethane*3 
Tetrachl  oroethene*3 
Chi orobenzene 
Dicnlorobenzenes 


ND 

ND 

ND 

ND 

ND 

0.003* 

ND 

ND 

ND 

ND 

0.0003 

ND 

0.00004 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 


0.00008 

0.001 

0.002 

0.0002 

0.0005 

0.0002 

0.001 

0.0001 

0.00007 

0.0001 

0.00005 

0.00003 

0.00003 

0.0001 

0.0001 

0.00004 

0.0003 

0.0001 

0.0002 

0.0001 

0.0002 

0.0003 

0.0002 

0.0003 


Surrogate  Recovery,  % 


90 


Analysis  Date: 


11/27/35 


a  -  These  compounds  coelute 
b  -  These  compounds  coelute 
*  -  Below  normal  laboratory  background  level 


Table  2.  8010 


Chi oromethane 

Bromomethane 

Diehl o^od if! uorom ethane 

Vinyl  chloride 

Chi oroethane 

Methylene  chloride 

Tr  ichl orofl uorom ethane 

1.1- DCE 

1 . 1 - DC A 
trans-1 ,2-DCE 
Chi oroform 

1.2- DCA 
1,1,1-TCA 

Carbon  tetrachloride 
•Bromod ichl oromethane 

1 .2- D  icnl oropropane 
trans-1 , 3-D ichl oropropane 
ICE 

D  ibromoc  hi  oromethane3 

1 .1.2- Tr ichl oroethane3 

c  i  S— 1 ,3 -Die  hi oropropane3 
Chi oroethyl v inyl  ether 
3romoform 

Tetrachloroethane^ 
Tetrachloroethene13 
Chlorobenzene 
D ichl  orobenzenes 


Water0 

Method 

Blank 


ND 

NO 

ND 

ND 

ND 

0.9 

NO 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

NO 

ND 


Surrogate  Recovery,  %  NS 

Analysis  Date:  11/25/85 


a  -  These  compounds  coelute 
b  -  These  compounds  coelute 
c  -  Units  are  ug/L 

*  -  3elow  normal  laboratory  background  level 

NS  -  Not  spiked 


Y.-IW 


11/26/85 


11/27/85 


Chi oromethane 

Bromomethane 

Diehl orod if 1 uorom ethane 

Vinyl  chloride 

Chi oroethane 

Methylene  chloride 

Tr ichl or of 1 uorom ethane 

1.1- DCE 

1.1- DCA 
trans-1 ,2-OCE 
Cnl oroform 

1.2- DCA 
1.1.1-TCA 

Carbon  cetrachlor ide 
B^omod i cnl or om ethane 

1 .2- Dichloropropane 
t’-ans-l  ,3-3ichloroprcpane 

‘  'fcmocnlcromethane3 
'.  . ;  r; "l  oroethanea 

- , '  -C  ic  n  1  oro propane3 
-■  inyl  ether 


AeroVironment 
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8010  QC 
(Concluded) 


310791 
310792 
810793 
810794 
%  Recovery 

Duplicate  Duplicate  (Spii<e  Level 

810803  810770  0,005  ug/g) 


Concentration  ug/g 


ND 

ND 

73 

ND 

ND 

75 

ND 

ND 

NS 

ND 

ND 

75 

ND 

ND 

74 

0.002* 

0.002* 

77 

ND 

ND 

79 

0.0002 

0.0003 

79 

ND 

ND 

77 

ND 

ND 

76 

ND 

ND 

77 

ND 

ND 

77 

0.0001 

ND 

74 

ND 

ND 

75 

ND 

ND 

74 

ND 

ND 

69 

ND 

ND 

7  0 

ND 

ND 

70 

ND 

ND 

72 

ND 

ND 

80 

ND 

ND 

64 

ND 

ND 

70 

ND 

ND 

61 

ND 

ND 

70 

107 

83 

NS 

'30/85 


12/30/85 


12/30/85 
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Tab! e  3 .  8020  Results 


810791 

810792 

810793 


Sample  ID#: 

S10770 

310776 

810777 

810778 

810794 

Compound 

Cone 

entration  ug/g 

Benzene 

ND 

ND 

ND 

ND 

ND 

Toluene 

0.0002 

ND 

ND 

ND 

ND 

Ethylbenzene 

0  .0006 

0.0007 

0.0007 

0.0006 

0 .0009 

Chlorobenzene1 

ND 

ND 

ND 

ND 

ND 

Xylenes2 

ND 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

ND 

ND 

ND 

Analysis  Date: 

12/22/85 

12/22/85 

12/22/85 

12/22/85 

12/22/85 

%  Surrogate  Recovery 

94 

61 

74 

67 

61 

1  Chlorobenzene  and  meta-xylene 

2  Ortho-xylene  and  para-xylene 


B-l 
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Table  3.  8020  Results 

(Continued) 


Sample  ID#: 

Compound 

810779 

810780 

810781 

810782 

310783  810787 

8107S4  810788 

810785  810789 

810786  310790 

Concentration  ug/g 

810801 

810803 

Benzene 

ND 

ND 

ND 

ND 

ND 

Toluene 

ND 

ND 

ND 

ND 

ND 

Ethylbenzene 

0.0010 

0.0014 

0.0006 

0.0006 

ND 

Chlorobenzene1 

ND 

ND 

ND 

ND 

ND 

Xylenes2 

ND 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

ND 

ND 

ND 

Analysis  Date: 

12/22/85 

12/22/85 

12/22/85 

12/22/85 

12/22/85 

%  Surrogate  Recovery 

104 

55 

41 

68 

52 

1  Chlorobenzene  and  meta-xylene 

2  Ortho-xylene  and  para-xylene 


H-!M7 
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Table  3 .  8020  Results 

(Continued) 


Sample  ID*: 

Compound 

810805 

810806 

Cone 

810807 

entration  ug/g 

810836 

810795 

Benzene 

ND 

ND 

0.0003 

0.0002 

ND 

Toluene 

ND 

0.0002 

0.0003 

0.0003 

ND 

Ethyl  benzene 

0 .0005 

0.0009 

0 .0003 

0.0006 

0.0008 

Chlorobenzene* 

ND 

ND 

ND 

ND 

ND 

Xylenes2 

ND 

ND 

.  ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

ND 

ND 

ND 

Analysis  Date: 

12/22/85 

12/22/85 

12/22/85 

12/22/85 

12/22/85 

%  Surrogate  Recovery 

64 

94 

87 

46 

52 

*  Chlorobenzene  and  meta-xylene 
2  Ortho-xylene  and  para-xylene 


H-I4B 
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Table  3 .  8020  Results 

(Continued ) 


Sample  ID#: 

Compound 

810796 

810797 

Co  entration 

810798 

yg/g 

310799 

Benzene 

0  .0003 

0.0003 

0  .0002 

0 .0002 

Toluene 

0.0003 

0.0004 

0  .0005 

0.0003 

Ethylbenzene 

0.0005 

0.0006 

0.0006 

0.0007 

Chlorobenzene^ 

NO 

0.0002 

ND 

ND 

Xylenes^ 

NO 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

ND 

ND 

Analysis  Date: 

12/22/85 

12/22/85 

12/22/85 

12/22/85 

%  Surrogate  Recovery 

63 

64 

53 

59 

1  Chlorobenzene  and  meta-xylene 
^  Ortho-xylene  and  para-xylene 
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Table  3 .  802Q  Results 

(Concluded) 


Detection 


Sample  ID*: 

9108023 

8108004 

L  mi  t 

Compound 

Concentration  uq/y 

Benzene 

ND 

ND 

0 .0002 

Toluene 

ND 

ND 

0 .0002 

Ethyl  benzene 

ND 

ND 

0 .0002 

Chlorobenzene1 

ND 

ND 

0.0002 

Xylenes2 

ND 

ND 

0.0002 

Dichlcrobenzenes 

ND 

ND 

0.0004 

Analysis  Date: 

12/22/85 

12/22/85 

%  Surrogate  Recovery 

94 

0 

1  Chlorobenzene  and  meta-xylene 

2  Ortho-xylene  and  para-xylene 

3  Detection  limit  increased  by  factor  of  five 

4  Sample  was  analyzed  three  times;  no  compounds  were  detected,  however 
surrogate  could  not  be  recovered  in  any  of  these  analyses. 


H-lbC 
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Table  4 .  8020  QC 


Method 

310787 

810788 

310789 

310790 

810803 

310791 
810792 
810793 
810794 
%  Recovery 
(Spike  Level 

Sample  ID#: 

81  ank 

Oupl icate 

Duplicate 

0.005  ug/q) 

Compound  _ Concentration  ug/g 


Benzene 

NO 

0.0003 

0  .0002 

65 

Toluene 

ND 

0.0003 

0.0003 

61 

Ethylbenzene 

0.0004 

0.0008 

0.0006 

60 

Chlorobenzene^- 

ND 

ND 

ND 

60 

Xylenes2 

ND 

ND 

ND 

61 

Dicnlorobenzenes 

ND 

ND 

ND 

53 

Analysis  Date:  12/23/85 

12/23/85 

12/24/85 

12/23/85 

%  Surrogate  Recovery  NA* 

96 

76 

53 

1  Chlorobenzene  and  meta-xylene 

2  Ortho-xylene  and  para-xylene 
*  Not  added 


H-Jbi 
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Table  5 .  509A  Results 


Sample  ID*: 

810770 

810776 

810777 

810778 

Detection  Limit 

Compound 

Concentrat 

ion  ug/g 

A ldr i n 

ND 

ND 

ND 

ND 

0.008 

Dieldr  in 

ND 

ND 

ND 

ND 

0.02 

Chlordane 

ND 

ND 

ND 

ND 

0.08 

4  ,4 ' -DDT 

ND 

ND 

ND 

ND 

0.02 

4  ,4 '-DDE 

ND 

ND 

ND 

ND 

0.02 

4  ,4 ' -ODD 

ND 

ND 

ND 

ND 

0  .02 

alpha-Endosulfan 

ND 

ND 

ND 

ND 

0.08 

beta-endosu 1  fan 

ND 

ND 

ND 

ND 

0.02 

Enaosulfan  sulfate 

ND 

ND 

ND 

ND 

0.02 

Endr  in 

ND 

ND 

ND 

ND 

0.02 

Enarin  aldehyde 

ND 

ND 

ND 

ND 

0.02 

Heptachlor 

ND 

ND 

ND 

ND 

0.008 

Heptachlor  epoxide 

ND 

ND 

ND 

ND 

0  .008 

alpha-BHC 

ND 

ND 

ND 

ND 

0.008 

beta-3HC 

ND 

ND 

ND 

ND 

0.008 

delta-BHC 

ND 

ND 

ND 

ND 

0.008 

gamma-BHC  (Lindane] 

I  ND 

ND 

ND 

ND 

0.008 

Toxaphene 

ND 

ND 

ND 

ND 

0.2 

Strobane 

ND 

ND 

ND 

ND 

0.2 

Dichloran 

ND 

ND 

ND 

ND 

0.008 

PCNB 

ND 

ND 

ND 

ND 

0.008 

Captan 

ND 

ND 

ND 

ND 

0.02 

Mirex 

ND 

ND 

ND 

ND 

0.02 

Methoxychlor 

ND 

ND 

ND 

ND 

0.08 

ND  -  Not  detected 


H-lb2 
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Table  5.  509A  Results 

(Continued) 


Sample  ID#: 

810754 

810759 

810754 

31076 

Compound 

Concentration 

ug/L 

A1 dr  in 

ND 

ND 

ND 

ND 

Dieldrin 

ND 

ND 

ND 

ND 

Chlordane 

ND 

ND 

ND 

ND 

4  ,4' -DDT 

ND 

ND 

ND 

ND 

4  ,4 ' -DDE 

ND 

ND 

ND 

ND 

4  ,4 ' -DDD 

ND 

ND 

ND 

ND 

alpha-Endosulfan 

ND 

ND 

ND 

ND 

beta-endosulfan 

ND 

ND 

ND 

ND 

Endosulfan  sulfate 

ND 

ND 

ND 

ND 

Endrin 

ND 

ND 

ND 

ND 

Endrin  aldehyde 

ND 

ND 

ND 

ND 

Heptachlor 

ND 

ND 

ND 

ND 

Heptachlor  epoxide 

ND 

ND 

ND 

ND 

alpha-3HC 

ND 

ND 

ND 

ND 

beta-BHC 

ND 

ND 

ND 

ND 

delta-BHC 

ND 

ND 

ND 

ND 

gamma-BHC  (Lindane) 

0.09 

0.10 

0.11 

0  . 

T  oxaphene 

ND 

ND 

ND 

ND 

Strobane 

ND 

ND 

ND 

ND 

D  ich  loran 

ND 

ND 

ND 

ND 

PCNB 

ND 

ND 

ND 

ND 

Captan 

ND 

ND 

ND 

ND 

Hi  rex 

ND 

ND 

ND 

ND 

Methoxychlor 

ND 

ND 

ND 

ND 

NO  -  Not  detected 


H~K6 
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Table  5 .  509A  Results 

(Concluded ) 


Sample  ID*: 

S 1 081 1 

810834 

810775 

Detection  Lim 

Compound 

Concen 

trat ion 

ug/L 

Aldrin 

NO 

ND 

ND 

0.05 

0  i  e  1  d  r  i  n 

ND 

ND 

ND 

0.10 

Chlondane 

ND 

ND 

ND 

0.5 

4  ,4' -DOT 

ND 

ND 

ND 

0.10 

4  ,4 ' -DDE 

ND 

ND 

ND 

0.10 

4  ,4 ' -DDD 

ND 

ND 

ND 

0.10 

alpha-Endosulfan 

ND 

ND 

ND 

0  .05 

beta-endosu 1  fan 

NO 

ND 

ND 

0.10 

Enoosulfan  sulfate 

ND 

ND 

ND 

0.10 

E.ndrin 

ND 

ND 

ND 

0.02 

Endrin  aldehyde 

ND 

ND 

ND 

0.10 

Heptachlor 

ND 

ND 

ND 

0  .05 

Heptachlor  epoxide 

ND 

ND 

ND 

0  .05 

alpha-BHC 

HD 

ND 

ND 

0.05 

beta-BHC 

ND 

ND 

ND 

0 .05 

delta-BHC 

ND 

ND 

ND 

0.05 

gamma-3HC  (Lindane) 

0.04 

ND 

ND 

0.01 

Toxaphene 

ND 

ND 

ND 

1 .0 

Strobane 

ND 

ND 

ND 

1 .0 

Oichloran 

ND 

ND 

ND 

0 .05 

PCNB 

ND 

ND 

ND 

0.05 

Captan 

ND 

ND 

ND 

0.10 

Mirex 

ND 

ND 

ND 

0.10 

Methoxychlor 

ND 

ND 

ND 

0.2 

MO  -  Not  detected 


H-154 
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Table  6.  5 09 A  QC  Results 


Soil  Method  Water  Method  310754 

Sample  ID*:  Blank,  ug/g  Blank,  ug/L  Duplicate,  i 

Compound  _ Concentration _ 


Al dr i n 

ND 

ND 

ND 

D  i  e  1  d  r  i  n 

ND 

ND 

ND 

Chlordane 

ND 

ND 

ND 

4,4' -DDT 

ND 

ND 

ND 

4 ,4' -DDE 

ND 

ND 

ND 

4  ,4 ' -DDD 

ND 

ND 

ND 

alpna-Endosulfan 

ND 

ND 

ND 

beta-endosulf an 

ND 

ND 

ND 

Endosulfan  sulfate 

ND 

ND 

ND 

Endrin 

ND 

ND 

ND 

Endrin  aldehyde 

NO 

ND 

ND 

Heptach lor 

ND 

ND 

ND 

Heptacnlor  epoxide 

ND 

ND 

ND 

alpha-BHC 

ND 

ND 

ND 

beta-BHC 

ND 

ND 

ND 

del ta-BHC 

ND 

ND 

ND 

gamma-BHC  (Lindane) 

ND 

ND 

ND 

Toxaphene 

ND 

ND 

0 

Strobane 

ND 

ND 

ND 

Dicnloran 

ND 

ND 

ND 

PCNB 

ND 

ND 

ND 

Captan 

ND 

ND 

ND 

Mirex 

ND 

ND 

ND 

Methoxychlor 

ND 

ND 

ND 

ND  -  Not  detected 


H-lbb 


ko 
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Table  7 .  5 09 B  Results 


Sample  ID*: 

810754 

810759 

810764 

810769 

Compound 

Concentration 

ug/L 

2,4-D 

ND 

ND 

ND 

ND 

2,4,5-T 

NO 

ND 

ND 

ND 

Si  1  vex 

ND 

ND 

ND 

ND 

ND  -  Not  detected 
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Sample  ID*: 


Table  7 .  5098  Results 

Waterl 

giMH  8 1 0S3 4  810775  Detection  Limit 


Icmoound 


Concentration 


2  ,4-D 

ND 

ND 

ND 

10 

2,4,5-T 

ND 

ND 

ND 

5 

S  i  1  ve  x 

ND 

ND 

ND 

5 

ND  -  Not  detected 

1  Interferences  raised  detection  limit. 


t  -Ht>7 
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Taole  7 .  509B  Results 

(Continued) 


Sample  ID#: 

Compound 

310770 

810776 

Concentration  ud/g 

310777 

2  ,4-D 

ND 

ND 

ND 

2,4,5-T 

ND 

ND 

ND 

S i I  vex 

ND 

ND 

ND 

ND  -  Not  detected 


n-l!>£ 


MICROCOPY  RESOLUTION  TEST  CHART 

NATIONAL  BUREAU  0>  STANDARDS  1963-A 


AeroVironment 
8511-048 
Page  26  of  31 


Table  7.  509B  Results 

(Concluded) 


Sample  ID#: 

810778 

Detection  LimitI 

Compound 

Concentration  u g/g 

2,4-D 

ND 

0.3 

2,4,5-T 

ND 

0.1 

S i 1 ve  x 

ND 

0.1 

NO  -  Not  detected 


1  Interferences  raised  detection  limit 
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Table  8.  509B  QC 


Method 

Sample  ID#: 

Blank 

Compound 

Concentration 

2,4-D 

ND 

2,4  ,5-T 

ND 

Silvex 

ND 

ND  -  Not  detected 


H-lieO 
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Table  9.  General  Chemistry  Results 


Sample  ID 

Oil  and  Grease,  mg/L 

Phenols,  total 

810752 

2.2 

NA 

810757 

1 .8 

NA 

810762 

1.4 

NA 

810767 

1.3 

NA 

810809 

1.4 

NA 

810832 

0.4 

NA 

810773 

<0.1 

NA 

810833 

NA 

17 

810810 

NA 

2 

Sample  ID 

Lead, 

ug/g 

Oil  and  Grease, 
ug/g 

Petroleum  Hydrocarbons , 

.  ug/g  .  .  .. 

Phenols,  total 

_ ufl£g _ 

810770 

NA 

<100 

NA 

<1 

810776 

NA 

<100 

NA 

2 

810777 

NA 

<100 

NA 

<1 

810778 

NA 

<100 

NA 

<1 

810801 

NA 

<100 

<100 

<1 

810802 

NA 

700  a 

1  ,400a 

<1 

810803 

NA 

<100 

<100 

<1 

810805 

NA 

<100 

<100 

<1 

810806 

NA 

<100 

<100 

1 

810807 

NA 

<100 

100 

<1 

810836 

15 

<100 

<100 

1 

810800 

25 

<100 

<100 

<1 

810795 

13 

<100 

<100 

<1 

810796 

12 

<100 

<100 

<1 

810797 

13 

<100 

<100 

<1 

810798 

11 

<100 

<100 

<1 

810799 

22 

<100 

<100 

<1 

NA  -  Not  analyzed 

a  -  Sample  not  homogenized  before  analysis  to  preserve  integrity. 

H-lfcl 
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Table  10.  General  Chemistry  QC 


p  T  n 

Water 

Oil  and  Grease.  ma/L 

JUIlljJ  1C  1  U 

Method  Blank 

<0.1 

Water 

Phenols ,  total .  ua/L 

Method  Blank 

810833  dupl icate 

<1 

19 

Soil 

Lead,  ud/a 

Method  Blank  . 

810800  dupl icate 

810797  spiked  at  40  ug/g 

<1 

21 

100%  Recovery 

Soil 

Oil  and  Grease  ud/a 

Method  Blank 

810776  dupl icate 

810801  dupl icate 

810776  spiked  at  290  ug/g 

<100 

<100 

<100 

106%  Recovery 

Soil 

Petroleum  Hydrocarbons 

Method  81ank 

810801  duplicate 

<100 

<100 

Soil  ■ 

Phenols,  total  uQ/o 

Method  Blank 

810776  duplicate 

810777  dupl icate 

810801  spiked  at  2  ug/g 

<1 

2 

<1 

102%  Recovery 

H'J  it  2 
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Table  11.  Eight  Metals  Results 


Waters.  ug/L 


Arsenic 

Barium 

Cadmi um 

Chromium 

Lead 

Mercury 

Selenium 

Silver 

810830 

<10 

<60 

<10 

<10 

<20 

<1 

<10 

<10 

810835 

20 

<60 

<10 

<10 

<20 

<1 

<10 

<10 

810745 

<10 

<60 

<10 

<10 

<20 

<1 

<10 

<10 

810756 

<10 

<60 

<10 

<10 

<20 

<1 

<10 

40 

810761 

20 

<60 

<10 

<10 

<20 

<1 

<10 

<10 

810766 

<10 

<60 

<10 

<10 

<20 

<1 

<10 

20 

Soils,  ug/g 


Arsenic 

Barium 

Cadmi um 

Chromi um 

Lead 

K  -cury 

Selenium 

Silver- 

810770 

14 

66 

0.8 

20 

13 

0.10 

<0.2 

12 

810776 

7.0 

44 

0.4 

11 

5 

<0.05 

<0.2 

0.6 

810777 

14 

35 

0.6 

20 

7 

<0.05 

<0.2 

7.2 

310778 

7.3 

59 

0.6 

19 

8  ■ 

<0.05 

<0.2 

4  .0 

810791-4 

6.8 

71 

0.4 

18 

9 

<0.05 

<0.2 

6.0 

810779-82 

13 

89 

0.6 

20 

12 

<0.05 

0.4 

12 

810783-6 

16 

89 

0.6 

29 

13 

<0.05 

0.4 

2.6 

810787-90 

12 

82 

0.6 

25 

11 

<0.05 

<0.2 

2.8 

h-Ju>3 


* 
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Method  Blank 
810830  duplicate 
810766  spike 
spiked  level 


Method  Blank 
810770  duplicate 


R  -  Recovery 


Table  11.  Eight  Metals  QC 


Waters,  uq/L 


Arsenic 

Barium  Cadmium 

Chromium 

Lead 

Mercury 

Selenium 

S i 1 ver 

<10 

<60 

<10 

<10 

<20 

<1 

<10 

<10 

<10 

<60 

<10 

<10 

<20 

<1 

<10 

<10 

9 1%  R 

105"  R 

96"  R 

877.R 

92-R 

1 0  0%  R 

73"R 

92’oR 

o 

o 

CnJ 

2,000 

2,000 

2  ,000  2 

,000 

2 

200 

2,000 

Arsenic 

Barium 

Soils,  ug7g 

Cadmium  Chromium 

Lead 

Mercury 

Selenium 

S i 1 ^er 

<0.2 

<1 

<0.2 

<0.2 

<1 

<0.05 

<0.2 

<0.2 

14 

69 

0.8 

22 

14 

0.15 

<0  .2 

20 

H-IK 
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Subject:  Twelve  Waters  and  Forty-four  Soils  for  Analysis; 

Received  11/25/85 

Selected  samples  were  analyzed  following  EPA  method  8010  using  1 %  SP-1000  on 
Carbopack  B  as  the  primary  column.  The  method  can  be  summarized  as  follows: 

Helium  is  bubbled  through  a  5  g  soil  sample  dispersed  in  5  mL  of 
reagent  grade  water  contained  in  a  specially  designed  purging 
chamber  at  ambient  temperature.  The  purgeable  halogenated  organic 
compounds  are  efficiently  transferred  from  the  aqueous  phase  to  the 
vapor  phase.  The  vapor  is  swept  through  a  sorbent  column  where  the 
purgeables  are  trapped.  After  purging  is  completed,  the  sorbent 
column  is  heated  and  back  flushed  with  helium  to  desorb  the 
purgeables  onto  a  gas  chromatographic  column.  The  gas 
chromatograph  is  temperature  programmed  to  separate  the  purgeables 
which  are  then  detected  with  a  Hall  detector. 

Results  are  presented  in  Table  1  including  recoveries  of  dibromomethane  which 
was  employed  as  a  surrogatge.  QC  results  for  Method  8010  are  presented  in 
Table  2. 

Selected  samples  were  analyzed  following  EPA  Method  8020  using  5%  SP- 1200/1 .75% 
Bentone  34  as  the  primary  column.  The  method  can  be  summarized  as  follows: 


Helium  is  bubbled  through  a  5  g  soil  sample  dispersed  in  5  ml  of 
reagent  grade  water  contained  in  a  specially  designed  purging 
chamber  at  ambient  temperature.  The  purgeable  halogenated  organic 
compounds  are  efficiently  transferred  from  the  aqueous  phase  to  the 
vapor  phase.  The  vapor  is  swept  through  a  sorbent  column  where  the 
purgeables  are  trapped.  After  purging  is  completed,  the  sorbent 
column  is  heated  and  back  flushed  with  helium  to  desorb  the 
purgeables  onto  a  gas  chromatographic  column.  The  gas 
chromatograph  is  temperature  programmed  to  separate  the  purgeables 
which  are  tnen  detected  with  a  PID  detector. 

The  method  8020  analyses  were  delayed  due  to  the  PID  detector  breaking  and  the 
inability  of  HNU  to  provide  a  replacement  part.  When  HNU  finally  sent  a 
replacement,  it  turned  out  to  be  defective.  At  that  point,  Acurex  obtained  a 
Varian  PID  which  was  employed  in  the  analyses.  Results  are  presented  in  Table 
3,  including  recoveries  of  bromof luorobenzene  which  was  employed  as  a 
surrogate.  QC  results  for  Method  8020  are  presented  in  Table  4. 
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Selected  samples  were  analyzed  for  pesticides  following  Method  509A  and 
herbicides  following  Method  5098  (Standard  Methods  for  the  Examination  of  Water 
and  Wastewater,  16th  edition).  A  3%  0V - 1  column  was  employed  as  the  primary 
column  for  pesticides.  A  30  meter  DB1  fused  silica  column  was  used  as  the 
primary  column  for  the  herbicides.  Samples  for  pesticide  analysis  were 
sonicated  in  15%  methylene  chloride/hexane,  concentrated,  and  then  injected 
into  a  gas  chromatograph  operated  isothermally.  Detection  of  the  eluting 
compounds  were  performed  with  an  electron  capture  detector.  Samples  for 
herbicide  analysis  were  extracted  with  diethyl  ether  and  the  extract 
hydrolyzed.  The  herbicide  acids  were  methylated  and  then  injected  into  a  gas 
chromatographic  system  operated  isothermally.  An  electron  capture  detector  was 
employed  for  detection  of  the  pesticides  and  herbicides.  Results  of  the  509A 
analyses  are  presented  in  Table  5  with  QC  results  in  Table  6.  Results  of  the 
509B  analyses  are  presented  in  Table  7  with  QC  results  in  Table  8. 

Selected  samples  were  analyzed  for  oil  and  grease  by  sonicating  the  soil  in 
freon  (EPA  Method  3550)  and  then  analyzing  the  solvent  by  infrared  spectroscopy 
using  EPA  Method  413.2.  Results  are  presented  in  Table  9  with  QC  results  in 
Table  10. 

Selected  samples  were  analyzed  for  total  phenols  by  forming  a  slurry  of  soil  in 
water,  distillation  of  the  slurry,  and  finally  measurement  of  a  colored  complex 
by  UV-visible  spectroscopy  employing  EPA  Method  420.1.  Results  are  presented 
in  Table  9  with  QC  results  in  Table  10. 

Selected  samples  were  analyzed  for  petroleum  hydrocarbons  by  sonicating  the 
soil  in  freon  (EPA  Method  3550),  passing  the  extract  across  silica  gel,  and 
then  analyzing  the  solvent  by  infrared  spectroscopy  using  EPA  Method  413.2. 
Results  are  presented  in  Table  9  with  QC  results  in  Table  10. 

Selected  samples  were  analyzed  for  lead  by  rigorous  digestion  with  nitric  acid 
followed  by  atomic  absorption  spectrophotometry.  Results  are  presented  in 
Table  9  with  QC  results  in  Table  10. 

Selected  samples  were  analyzed  for  eight  metals  by  rigorous  digestion  with 
nitric  acid  followed  by  atomic  absorption  spectrophotometry.  Results  are 
presented  in  Table  11  with  QC  results  in  Table  12. 
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Selected  samples  were  analyzed  for  PCBs  following  Methods  3550  and  608.  A 
3%  0V-1  column  was  employed  as  the  primary  column.  Samples  were  sonicated  in 
1:1  acetone/hexane,  concentrated,  and  then  injected  into  a  gas  chromatograph 
operated  isothermally.  Detection  of  the  eluting  compounds  were  performed  with 
an  electron  capture  detector.  Results  of  the  PCS  determinations  are  presented 
in  Table  13  with  QC  results  in  Table  14. 
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Table  1 .  8010  Results 


Sample  10#: 

810874 

810875 

810876 

310880 

Compound 

Concentration 

ug/g 

Chloromethane 

NO 

ND 

ND 

ND 

Bromo methane 

ND 

ND 

ND 

ND 

Oichlorodif luoromethane 

ND 

ND 

ND 

ND 

Vinyl  chloride 

ND 

ND 

ND 

ND 

Chloroethane 

ND 

ND 

ND 

ND 

Methylene  chloride 

0.001* 

0.001* 

0.001* 

0.004* 

Trich lor of luoromethane 

ND 

ND 

ND 

ND 

1 ,1-DCE 

0.0002 

0.0001 

0.0002 

0.0002 

1,1-OCA 

NO 

ND 

ND 

ND 

trans-1 ,2-DCE 

0.0006 

0.0005 

0.0001 

ND 

Chlorof orm 

ND 

ND 

ND 

0.00007 

1  ,2-DCA 

ND 

ND 

ND 

ND 

1,1  ,1-TCA 

0.00013 

ND 

ND 

0  .00016 

Carbon  tetrachloride 

ND 

ND 

ND 

ND 

8 romodi Chloromethane 

ND 

ND 

ND 

ND 

1 ,2-Dichloropropane 

ND 

ND 

ND 

ND 

trans-1 ,3-0ichloropropane 

ND 

ND 

ND 

ND 

TCE 

0i bromo chloromethane3 

0.0002 

0.0006 

ND 

ND 

1 ,1 ,2-Tricnloroethanea 

ND 

ND 

ND 

ND 

cis-1 ,3-Dichloropropane3 
Chloroethyl vinyl  ether 

ND 

ND 

ND 

ND 

Bromoform 

NO 

ND 

ND 

ND 

Tetrachloroethaneb 

Tetrachloroetheneb 

ND 

ND 

ND 

ND 

Chlorobenzene 

NO 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

0.0044 

0.0002 

Surrogate  Recovery,  % 

71 

75 

72 

66 

Analysis  Date: 

12/27/85 

12/27/85 

12/27/85 

12/27/85 

a  -  These  compounds  coelute 
b  -  These  compounds  coelute 
*  -  Below  normal  laboratory  background  level 
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Table  1 .  8010  Results 

(Continued) 


Sample  ID#: 

810881 

810825 

810827 

810882 

Compound 

Concentration 

ug/g 

Chi oromethane 

ND 

ND 

ND 

ND 

Bromo methane 

NO 

ND 

ND 

ND 

Dicnlorodif luoromethane 

ND 

ND 

ND 

ND 

Vinyl  chloride 

ND 

ND 

ND 

ND 

Chloroethane 

ND 

ND 

ND 

ND 

Methylene  chloride 

0.003* 

0.003* 

0.003* 

0.003 

Tri chi  or of luoromethane 

ND 

ND 

ND 

ND 

1 ,1-DCE 

ND 

ND 

ND 

ND 

1  ,1-DCA 

ND 

ND 

ND 

ND 

trans-1 ,2-DCE 

ND 

0.0001 

ND 

ND 

Chloroform 

0.00028 

0.00042 

0.00042 

0.000 

1 ,2-OCA 

ND 

ND 

ND 

ND 

1  ,1  ,1-TCA 

ND 

ND 

ND 

0.000 

Carbon  tetrachloride 

ND 

ND 

ND 

ND 

Bromodi chi oromethane 

ND 

ND 

ND 

ND 

1 ,2-0ichloropropane 

ND 

ND 

ND 

ND 

trans-1 ,3-Dichloropropane 

ND 

ND 

ND 

ND 

TCE 

Dibromochl oromethane3 

ND 

ND 

ND 

ND 

1 ,1 ,2-Trichloroethanea 

ND 

ND 

ND 

ND 

cis-1 ,3-Dichloropropanea 
Chloroethylvinyl  ether 

ND 

ND 

ND 

ND 

Bromoform 

ND 

ND 

ND 

ND 

Tetrachloroethane13 

Tetrachloroethene^ 

ND 

ND 

ND 

ND 

Chlorobenzene 

ND 

ND 

.  ND 

ND 

Dichlorobenzenes 

NO 

ND 

ND 

ND 

Surrogate  Recovery,  % 

57 

50 

95 

99 

Analysis  Date: 

11/30/85 

11/30/85 

11/30/85 

12/27/85 

a  -  These  compounds  coelute 
b  -  These  compounds  coelute 
*  -  Below  normal  laboratory  background  level 
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Table  1 .  8010  Results 

(Continued) 


Samp] e  ID* 


810824 


810825 


810849 


810850 


Compound 


Concentrat ion  ug/c 


Chloromethane 
Bromo methane 
Dichlorodif luorome thane 
Vinyl  chloride 
Chi oroethane 
Methylene  chloride 
Tr i ch 1 orof 1 u or ome thane 

1 .1- 0  CE 
,1-DCA 

trans-1 ,2-DCE 
Chloroform 

1.2- OCA 

1  ,1  ,1-TCA 

Carbon  tetrachlor ide 
, 3romodi chloromethane 
1  ,2-Dichloropropane 
trans-1  ,3-Dichloropropane 
TCE 

Dibromochloromethane3 

1 .1 .2- Trichloroethanea 
cis-1 ,3-D i chi oropropane3 
Chloroethyl vinyl  ether 
Bromoform 

Tetrachloroethaneb 
Tetrachloroetheneb 
Chlorobenzene 
D i chlorobenzenes 


Surrogate  Recovery,  % 


Analysis  Date: 


ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.004* 

0.003* 

0.002* 

0.002* 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.00037  0.00042  0.00042  0.00039 

ND 

NO 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 


76 


11/30/85 


ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 


80 


11/30/85 


ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 


94 


11/30/85 


ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 


76 


11/30/85 


a  -  These  compounds  coelute 
b  -  These  compounds  coelute 
*  -  Below  normal  laboratory  background  level 
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Table  1 .  8010  Results 

(Continued) 


Sample  ID*: 

Compound 

310852 

810853 

Concentration 

310859 

ug/g 

810883 

Chloromethane 

ND 

ND 

ND 

ND 

Bromo methane 

ND 

ND 

ND 

ND 

Dichlorodif luoromethane 

ND 

ND 

ND 

ND 

Vinyl  chloride 

ND 

ND 

ND 

ND 

Chloroethane 

ND 

ND 

ND 

ND 

Methylene  chloride 

0.002* 

0.003* 

0.002* 

0.002 

Tri chi  or of luoromethane 

ND 

ND 

ND 

ND 

1 ,1-DCE 

ND 

ND 

ND 

ND 

1  ,1-DCA 

ND 

ND 

ND 

ND 

trans-1 ,2-DCE 

ND 

ND 

ND 

ND 

Chloroform 

0.00043 

0.00069 

0.00057 

0.000 

1 ,2-DCA 

ND 

ND 

ND 

ND 

1,1,1-TCA 

ND 

ND 

0.00002 

ND 

Carbon  tetrachloride 

ND 

ND 

ND 

ND 

Bromodicnloromethane 

ND 

ND 

ND 

ND 

1 ,2-Dichloropropane 

ND 

ND 

ND 

ND 

trans-1 ,3-Dichloropropane 

ND 

ND 

ND 

ND 

TCE 

Dibromochloromethane3 

ND 

ND 

ND 

ND 

1  ,1  ,2-Trichloroethanea 
cis-1 ,3-Dichloropropanea 

ND 

ND 

ND 

ND 

Chloroethyl vinyl  ether 

ND 

ND 

ND 

ND 

Bromoform 

ND 

ND 

ND 

ND 

Tetrachloroethane^ 

Tetrachloroethene*3 

NO 

ND 

ND 

ND 

Chlorobenzene 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

ND 

ND 

Surrogate  Recovery,  % 

88 

99 

86 

88 

Analysis  Date: 

a  -  These  compounds  coelute 
b  -  These  compounds  coelute 

11/30/85 

11/27/85 

11/27/85 

11/27/85 

Selow  normal  laboratory  background  level 
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Table  1.  8010  Results 

(Continued) 


Sample  ID#: 


810852 


810853 


810859 


810883 


Compound 


Concentration  ug/c 


Chi oromethane 

ND 

ND 

ND 

ND 

Bromomethane 

ND 

ND 

ND 

ND 

Dichlorodifl uoromethane 

ND 

ND 

ND 

ND 

Vinyl  chloride 

ND 

ND 

ND 

ND 

Chloroethane 

ND 

ND 

ND 

ND 

Methylene  chloride 

0.002* 

0.003* 

0.002* 

0 

Tr i c hi orofl uoromethane 

ND 

ND 

ND 

ND 

1,1-DCE 

ND 

ND 

ND 

ND 

1,1-DCA 

ND 

ND 

ND 

ND 

trans-1 , 2-DCE 

ND 

ND 

ND 

ND 

Chloroform 

0.00043 

•  0.00069 

0.00057 

0 

1,2-OCA 

ND 

ND 

ND 

ND 

1,1,1-TCA 

ND 

ND 

ND 

ND 

Carbon  tetrachloride 

ND 

ND 

ND 

ND 

Bromodic hi oromethane 

ND 

ND 

ND 

ND 

1,2-Dichloropropane 

ND 

ND 

ND 

ND 

trans-1 ,3-Dichloropropane 

ND 

ND 

ND 

ND 

TCE 

Dibromoc hi oromethane3 

ND 

ND 

ND 

ND 

1 ,1 ,2-Tri chloroethane3 
cis-1 ,3-0ichloropropane3 

ND 

ND 

ND 

ND 

Chloroethylvinyl  ether 

ND 

ND 

ND 

ND 

Bromoform 

ND 

ND 

ND 

ND 

Tetrachloroethane*3 

Tetrachloroethene^ 

ND 

ND 

ND 

ND 

Chlorobenzene 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

ND 

ND 

Surrogate  Recovery,  % 

88 

99  * 

86 

88 

Analysis  Date: 


11/30/85  11/27/85  11/27/85  11/27/85 


a  -  These  compounds  coelute 
b  -  These  compounds  coelute 
*  -  Below  normal  laboratory  background  level 
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Table  1.  8010  Results 

(Continued) 


Sample  ID#: 

310813 

810814 

810815 

810816 

Compound 

Concentration 

ug/q 

Chloromethane 

ND 

ND 

ND 

ND 

Bromomethane 

ND 

ND 

ND 

ND 

Dichlorodi fl uoromethane 

ND 

ND 

ND 

ND 

Vinyl  chloride 

ND 

ND 

ND 

ND 

Chloroethane 

ND 

ND 

ND 

ND 

Methylene  chloride 

0.004* 

0.004* 

0.002* 

0.002 

Trichlorofl uoromethane 

ND 

ND 

ND 

ND 

1,1-DCE 

ND 

ND 

ND 

0.000 

1,1-OCA 

ND 

ND 

ND 

ND 

trans-1 ,2-DCE 

ND 

ND 

ND 

ND 

Chloroform 

0.00048 

0.00032 

0.00037 

ND 

1,2-OCA 

ND 

ND 

ND 

ND 

1,1 ,1-TCA 

ND 

ND 

0.00004 

ND 

Carbon  tetrachloride 

ND 

ND 

ND 

ND 

■Bromodichloromethane 

ND 

ND 

ND 

ND 

1 ,2-Dichloropropane 

ND 

ND 

ND 

ND 

trans-1 ,3-Dichloropropane 

ND 

ND 

ND 

ND 

TCE 

Dibromochloromethane3 

ND 

ND 

ND 

ND 

1 ,1 ,2-Tri  chloroethane3 
cis-1 ,3-Dichloropropane3 

ND 

ND 

ND 

ND 

Chloroethylvinyl  ether 

ND 

ND 

ND 

ND 

Bromoform 

ND 

ND 

ND 

ND 

Tetrachloroethane^ 

Tetrachloroethene*3 

ND 

0.0006 

ND 

ND 

Chlorobenzene 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

ND 

ND 

Surrogate  Recovery,  % 

75 

72 

60 

61 

Analysis  Date: 

11/27/85 

11/27/85 

11/27/85 

11/27/85 

a  -  These  compounds  coelute 
b  -  These  compounds  coelute 

Below  normal  laboratory  background  level 
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Tab! el.  8010  Results 
(Concluded) 


Sample  10#: 

Compound 

810817 

810818  810867 

Concentration  UQ/ O 

Detection 

Limit 

Chloromethane 

NO 

ND 

ND 

0.00008 

Bromo methane 

NO 

ND 

ND 

0.001 

Di  chlorodif luoromethane 

NO 

ND 

ND 

0.002 

Vinyl  chloride 

ND 

NO 

ND 

0 .0002 

Chloroetnane 

NO 

ND 

ND 

0.0005 

Methylene  chloride 

0.002* 

0.002* 

0.002* 

0 .0002 

Tri  chi  or of luoromethane 

ND 

ND 

ND 

0.001 

1,1-OCE 

ND 

ND 

ND 

0.0001 

1 ,1-DCA 

ND 

ND 

ND 

0.00007 

trans-1 ,2-DCE 

ND 

ND 

ND 

0.0001 

Chloroform 

1,2-DCA 

0.0031 

0.00037 

0.00034 

0.00005 

ND 

ND 

ND 

0.00003 

1  ,1  ,1-TCA 

ND 

0.00027 

0.00004 

0.00003 

Carbon  tetrachloride 

ND 

ND 

ND 

0.0001 

Bromodi chloromethane 

ND 

ND 

ND 

0.0001 

1 ,2-Dichloropropane 

ND 

ND 

ND 

0.00004 

trans-1 ,3-Dichloropropane 

ND 

ND 

ND 

0.0003 

TCE 

D i bromoch 1 oromethanea 

ND 

ND 

ND 

0.0001 

1 ,1 ,2-Trichloroethanea 
cis-1 ,3-0ichloropropanea 

ND 

ND 

ND 

0.0002 

Chloroethylvinyl  ether 

ND 

ND 

ND 

0.0001 

Bromoform 

Tetrachloroethane^ 

ND 

.ND 

ND 

un 

ND 

0.0002 

Tetrachloroethene*3 

ND 

0 .0008 

0.0003 

Chlorobenzene 

ND 

ND 

ND 

0  .0002 

Dichlorobenzenes 

ND 

ND 

ND 

0.0003 

Surrogate  Recovery,  % 

61 

48 

70 

Analysis  Date: 

a  -  These  compounds  coelute 
b  -  These  compounds  coelute 
*  -  Below  normal  laboratory 

11/27/85  11/27/85  11/27/85 

background  level 
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Table  2.  8010  QC 


Method  Method  Method  Method 


Chloromethane 

NO 

ND 

ND 

ND 

Bromo methane 

ND 

ND 

ND 

ND 

Dichlorodif luoromethane 

ND 

ND 

ND 

ND 

Vinyl  chloride 

ND 

ND 

ND 

ND 

Chloroethane 

ND 

ND 

ND 

ND 

Methylene  chloride 

0.0003 

0.001 

0.001 

0.002 

Tr i chi  or of luoromethane 

ND 

ND 

ND 

ND 

1,1-OCE 

ND 

0.0001 

0.0001 

o.ooo; 

1 ,1-DCA 

ND 

ND 

ND 

ND 

trans-1 ,2-DCE 

ND 

ND 

ND 

ND 

Chloroform 

ND 

0.00014 

ND 

ND 

1  ,2-DCA 

ND 

ND 

ND 

ND 

1,1  ,1-TCA 

ND 

ND 

ND 

ND 

Carbon  tetrachloride 

ND 

ND 

ND 

ND 

Bromodi chloromethane 

ND 

ND 

ND 

ND 

1 ,2-Dichloropropane 

ND 

ND 

ND 

ND 

trans-1 ,3-Dichloropropane 

ND 

ND 

ND 

ND 

TCE 

Hibromochloromethane3 

ND 

ND 

ND 

ND 

1 ,1 ,2-Trichloroethanea 
cis-1 ,3-Dichloropropanea 

ND 

ND 

ND 

ND 

Chloroethylvinyl  ether 

ND 

ND 

ND 

ND 

Bromoform 

ND 

ND 

ND 

ND 

Tetrachloroethane*3 

Tetrachloroetheneb 

ND 

ND 

ND 

ND 

Chlorobenzene 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

ND 

NO 

Surrogate  Recovery,  % 

NS 

NS 

NS 

NS 

Analysis  Date: 

11/30/85 

12/27/85 

12/29/85 

12/30/85 

a  -  These  compounds  coelute 
b  -  These  compounds  coelute 
NS  -  Not  spiked 
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Table  2.  3010  QC 


\ 

i 


610819 
%  Recovery 


Sample  ID*: 

Dupl icate 

310882 

Duplicate 

31 0880 

(Spi<e  Le.' 
0.005  -  : 

Compound 

Concen 

tration  ug/g 

Chloromethane 

ND 

ND 

7  5 

Bromo methane 

ND 

ND 

■?  ^ 

Dichlorodif 1 u or ome thane 

ND 

ND 

ND 

Vinyl  chloride 

ND 

ND 

^  /• 

'  ** 

Chloroethane 

ND 

ND 

-*  r 

■j 

Methylene  chloride 

0.003* 

0.007* 

53 

Trich lorcfl uorcme thane 

ND 

ND 

“»  T 

-  4 

1,1-DCE 

0.0002 

0.0002 

-r  o 
<  L 

1,1-DCA 

ND 

ND 

65 

trans-1  ,2-DCE 

ND 

ND 

59 

Chlorof orm 

0.00007 

0.0007 

5? 

1 ,2-DCA 

ND 

ND 

70 

1 ,1  ,1-TCA 

ND 

0.0002 

69 

Carbon  tetrachloride 

ND 

ND 

70 

Bromodi chloromethane 

ND 

ND 

63 

1 ,2-Dichloropropane 

ND 

ND 

56 

trans-1 ,3-Dichloropropane 

ND 

ND 

65 

TCE 

Dibromochloromethane3 

ND 

ND 

65 

1 ,1 ,2-Trichloroethanea 
cis-1 ,3-Dichloropropanea 

ND 

ND 

65 

Chloroethyl vinyl  ether 

ND 

ND 

'1 

Bromoform 

ND 

ND 

45 

Tetrachloroethaneb 

Tetrachloroetheneb 

ND 

ND 

62 

Chlorobenzene 

ND 

ND 

79 

Dichlorobenzenes 

ND 

ND 

58 

Surrogate  Recovery,  X 

79 

60 

NS 

Analysis  Date: 

11/29/85 

11/30/85 

12/30/85 

a  -  These  compounds  coelute 
b  -  These  compounds  coelute 
*  -  Below  normal  laboratory  background  level 

NS  -  Not  spiked 

h*:t7 


* 
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Table  3.  8020  Results 


Sample  ID#: 

Compound 

8108743 

3108753 

3108763  8 1 0880  3 

Concentration  ug/g 

3108263 

3 1 0  £2  7  3 

Benzene 

ND 

ND 

ND 

ND 

ND 

ND 

Toluene 

ND 

ND 

ND 

0.21 

ND 

ND 

Etny Ibenzene 

ND 

ND 

ND 

ND 

ND 

0.05 

Ch  iGrobenzene* 

ND 

ND 

ND 

ND 

ND 

ND 

Xylenes1 2 

ND 

ND 

ND 

ND 

ND 

ND 

0 icnlorobenzenes 

NO 

ND 

ND 

ND 

ND 

ND 

Analysis  Date: 

12/24/35 

12/24/35 

12/24/85 

12/31  35 

12/24/85 

12/24/35 

%  Surrogate  Recovery 

49 

60 

65 

105 

95 

87 

1  Chlorobenzene  and  meta-xylene 

2  Ortno-xylene  and  para-xylene 

3  Detection  limit  increased  by  250 


\*~Vz 
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Sample  ID*: 
Compound 


Table  3.  8020  Results 

(Continued) 


S10S823  810881  810824  810825  810849  810850 


Benzene 

NO 

0.0003 

ND 

ND 

ND 

ND 

Toluene 

NO 

0.0005 

0.0003 

ND 

0.0002 

0.0002 

Ethylbenzene 

ND 

0.0006 

0.0010 

0.0011 

0.0011 

0.0008 

Chlorobenzene3 

ND 

0.0003 

0.0003 

ND 

ND 

ND 

Xylenes3 

NO 

ND 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

NO 

ND 

ND 

ND 

ND 

Analysis  Date: 

12/24/85 

12/24/85 

12/23/85 

12/23/35 

12/23/85  1 

2/23/85 

Surrogate  Recovery  83  83  65  82  62  49 


3  Chlorobenzene  and  meta-xylene 
3  Ortho-xylene  and  para-xylene 
3  Detection  limit  increased  by  250 


w-17<? 


O 
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Table  3 .  8020  Results 

(Continued) 


Sample  10*: 

Compound 

310852 

810853 

810859  810883 

Concentration  UQ/g 

810313 

810814 

3enzene 

NO 

ND 

ND 

ND 

0.0003 

ND 

Toluene 

ND 

ND 

ND 

ND 

0.0002 

ND 

Ethyl  benzene 

0.0021 

0.0017 

0.0012 

0.0005 

0.0007 

0.000 

Chlorobenzene^ 

ND 

NO 

ND 

ND 

ND 

ND 

Xylenes2 

NO 

ND 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

*  ND 

ND 

ND 

ND 

ND 

Analysis  Date: 

12/23/85 

12/23/85 

12/23/85 

12/24/85 

12/24/85 

12/24/85 

*  Surrogate  Recovery 

71 

75 

51 

50 

61 

55 

1  Chlorobenzene  and  meta-xylene 

2  Ortho-xylene  and  para-xylene 


H-L0O 
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Table  3.  8020  Results 

(Concluded) 


Sample  ID#: 

810815 

810816 

810S1 7 

810818 

310867 

Detect i on 
Limit 

Compound 

Concentration  uQ/a 

Benzene 

0.0002 

ND 

ND 

ND 

ND 

0  .0002 

Toluene 

0.0006 

0.0003 

ND 

ND 

ND 

0.0002 

Ethylbenzene 

0.0007 

0.0010 

0.0008 

0.0009 

0.0006 

0  .0002 

Chlorobenzene^ 

0.0004 

0.0002 

ND 

ND 

ND 

0.0002 

Xylenes2 

0.0003 

ND 

ND 

ND 

ND 

0.0002 

Oichlorobenzenes 

NO 

ND 

ND 

ND 

ND 

0.0004 

Analysis  Date:  12/24/85 

12/24/85 

12/24/85 

12/24/85 

12/24/85 

»  Surrogate  Recovery  54 

57 

51 

40 

45 

1  Chlorobenzene  and  meta-xylene 

2  Ortho-xylene  and  para-xylene 


H-iei 
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Table  4.  8020  QC 


Method 


Duplicate 


Duplicate 


810624 
%  Recovery 
(Spike  Level 


Sample  ID*: 

Blank 

810881 

310824 

0.005  i 

Compouna 

Concent 

ration  yg/g 

Benzene 

ND 

ND 

ND 

71 

Toluene 

NO 

0.0004 

0.0003 

65 

Ethylbenzene 

ND 

0.0004 

0.0003 

67 

Chlorobenzene1 

ND 

ND 

ND 

66 

Xylenes2 

ND 

ND 

ND 

67 

Dichlorobenzenes 

ND 

ND 

ND 

60 

Analysis  Date: 

12/24/85 

12/24/85 

12/24/85 

12/24/ 

%  Surrogate  Recovery 

NA* 

83 

80 

67 

1  Chlorobenzene  and  meta-xylene 

2  Ortho-xylene  and  para-xylene 
*  Not  added 


H-102 
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Table  5.  509A  Results 


Sample  10#: 

810813 

810814 

310815 

810815 

Compound 

Concentration 

ug/g 

Aldrin 

ND 

ND 

ND 

ND 

Dieldr  in 

ND 

ND 

ND 

ND 

Chlordane 

NO 

ND 

ND 

ND 

4 ,4 ‘ -DDT 

ND 

ND 

ND 

ND 

4, 4' -DDE 

ND 

ND 

ND 

ND 

4  ,4 ' -ODD 

ND 

ND 

ND 

ND 

alpha-Endosulfan 

ND 

ND 

ND 

ND 

beta-endosulfan 

ND 

ND 

ND 

ND 

Endosulfan  sulfate 

ND 

ND 

ND 

ND 

Endr  in 

ND 

ND 

ND 

NO 

Endrin  aldehyde 

ND 

ND 

ND 

ND 

Heptachlor 

ND 

ND 

ND 

ND 

Heptachlor  epoxide 

ND 

ND 

ND 

ND 

alpha-3HC 

ND 

ND 

ND 

ND 

beta-BHC 

ND 

ND 

ND 

ND 

delta-BHC 

ND 

ND 

ND 

ND 

gamma-3HC  (Lindane) 

ND 

ND 

ND 

ND 

Toxaphene 

ND 

ND 

NL 

ND 

Strobane 

ND 

ND 

ND 

ND 

Dichloran 

ND 

ND 

ND 

ND 

PCN8 

ND 

ND 

ND 

ND 

Captan 

ND 

ND 

ND 

ND 

Mirex 

ND 

ND 

ND 

ND 

Metnoxychlor 

ND 

ND 

ND 

ND 

ND  -  Not  detected 
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Table  5 .  509A  Results 

(Concluded) 


Sample  ID#: 

810317 

310818 

810867  Detection  Limit 

Compound 

Concentration  uy/g 

Aldrin 

ND 

ND 

ND 

0.008 

D ieldr  in 

ND 

ND 

ND 

0.02 

Chlordane 

ND 

ND 

ND 

0.03 

4, 4 '-DDT 

ND 

ND 

ND 

0.02 

4 ,4' -DDE 

ND 

ND 

ND 

0.02 

4 ,4 ' -DDD 

ND 

ND 

ND 

0.02 

alpha-Endosulfan 

ND 

ND 

ND 

0.08 

beta-endosulf an 

NO 

ND 

ND 

0.02 

Endosulfan  sulfate 

NO 

ND 

ND 

0.02 

Endrin 

ND 

ND 

ND 

0.02 

Endrin  aldehyde 

ND 

ND 

ND 

0.02 

Heptachlor 

ND 

ND 

ND 

0.008 

Heptachlor  epoxide 

ND 

ND 

ND 

0.008 

al pha-BHC 

ND 

ND 

ND 

0.008 

beta-BHC 

ND 

ND 

ND 

0.008 

delta-BHC 

ND 

ND 

ND 

0.008 

gamma-BHC  (Lindane) 

ND 

ND 

ND 

0.008 

Toxaphene 

ND 

ND 

ND 

0.2 

Strobane 

ND 

ND 

ND 

0.2 

Dichloran 

ND 

ND 

ND 

0.008 

PCNB 

ND 

ND 

ND 

0.008 

Captan 

ND 

ND 

ND 

0.02 

Mirex 

ND 

ND 

ND 

0.02 

Methoxychlor 

ND 

ND 

ND 

0.08 

ND  -  Not  detected 
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Sample  ID#: 

Compound 

Method 

Blank 

Taole  6 .  509A  QC 

Dupl icate 

310317 

Concentration 

810817 
%  Recovery 

ug/g 

Spike 

Level 

Aldrin 

ND 

ND 

83 

0.027 

Dieldrin 

ND 

ND 

79 

0.067 

Chlordane 

ND 

ND 

NS 

NS 

4  ,4 '-DDT 

ND 

ND 

90 

0.067 

4  ,4 1 -DDE 

ND 

ND 

NS 

NS 

4  ,4 ' -DDD 

ND 

ND 

NS 

NS 

alpha-Endosulfan 

ND 

ND 

NS 

NS 

beta-endosulfan 

ND 

ND 

NS 

NS 

Eodosulfan  sulfate 

ND 

ND 

NS 

NS 

Endrin 

ND 

ND 

92 

0.067 

Endrin  aldehyde 

ND 

ND 

NS 

NS 

Heptachlor 

ND 

ND 

74 

0.027 

Heptachlor  epoxide 

ND 

ND 

NS 

NS 

alpha-BHC 

ND 

ND 

NS 

NS 

beta-BHC 

ND 

ND 

NS 

NS 

delta-SHC 

NO 

ND 

NS 

NS 

gamma-BHC  (Lindane) 

ND 

ND 

83 

0.027 

Toxaphene 

ND 

ND 

NS 

NS 

Strobane 

ND 

ND 

NS 

NS 

Dichloran 

ND 

ND 

NS 

NS 

PCNB 

ND 

ND 

NS 

NS 

Captan 

ND 

ND 

NS 

NS 

Mirex 

ND 

ND 

NS 

NS 

Methoxychlor 

ND 

ND 

NS 

NS 

NO  -  Not  detected 
NS  -  Not  spiked 


i-  1 2  b 


*  ■  ■■  ■  !» 
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Table  7.  509B 

Results 

Sample  ID#: 

310813 

810814 

810815 

810816 

Compound 

Concentration 

yg/g 

2,4-D 

ND 

ND 

ND 

ND 

2,4,5-T 

ND 

ND 

ND 

ND 

Silvex 

ND 

ND 

ND 

ND 

ND  -  Not  detected 


m  i?  i, 
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Table  7 .  5093  Results 

(Concluded) 

Sample  ID#:  810817  810818  810867  Detection  Limit 

Compound  _ Concentration  ug/g _ 


2,4-D 

ND 

ND 

ND 

0.3 

2,4,5-T 

ND 

ND 

ND 

0.1 

S  i  1  vex 

ND 

ND 

ND 

0.1 

ND  -  Not  detected 


1  Interferences  raised  detection  limit 
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Table  8.  509B  QC 


Method 

Sample  ID#: 

Blank 

Compound 

Concentration 

2,4-D 

ND 

2.4.5-T 

ND 

S i 1  vex 

ND 

ND  -  Not  detected 
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Table  9.  General  Chemistry  Results 


Waters 


Sample  ID 

810864 

Oil  and  Grease,  mg/L 

Phenols,  total,  uQ' 

1 .1 

NA 

810865 

NA 

<1 

810872 

2.5 

NA 

810873 

NA 

<1 

810869 

10 

NA 

810870 

NA 

<1 

810879 

NA 

<1 

810878 

5.4 

NA 

Soils 


c arnn Ip  TO 

Oil  and  Grease,  ug/g 

Phenols ,  total ,  u? 

j  QIHJJ  1C  1  U 

810855 

<100 

NA 

810856 

<100 

NA 

810857 

<100 

NA 

810858 

<100 

NA 

810866 

<100 

NA 

810813 

<100 

<1 

810814 

<100 

<1 

810815 

<100 

<1 

810816 

<100 

<1 

810817 

<100 

<1 

810818 

<100 

<1 

810867 

<100 

<1 

NA  -  Not  analyzed 
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Table  9.  General  Cnemistry  Results 


So i  Is 


Lead,  Oil  and  Grease,  Petroleum  Hydrocarbons ,  Pnenc/s, 


Sample  ID 

ug/g 

ug/g 

.  wg/g  .. . 

_  V  S ; ! 

3 1 0  S  7  4 

NA 

1 ,800 

NA 

<1 

810875 

NA 

800 

NA 

<1 

810876 

NA 

2,100 

NA 

<1 

810880 

NA 

33  ,000 

NA 

<1 

810331 

NA 

<100 

NA 

<1 

810826 

27 

200 

100 

<1 

810827 

47 

1,400 

1  ,100 

<1 

810882 

31 

500 

1,300 

< ' 

810824 

NA 

<100 

NA 

<\ 

810825 

NA 

<100 

NA 

<1 

810849 

NA 

<100 

NA 

<1 

810850 

NA 

<100 

NA 

<1 

810852 

NA 

<100 

NA 

<1 

810853 

NA 

<100 

NA 

<1 

310859 

NA 

<100 

NA 

<1 

810883 

NA 

<100 

NA 

<1 

810819 

NA 

<100 

NA 

NA 

810820 

NA 

38,000 

NA 

NA 

810821 

NA 

1,900 

NA 

NA 

810822 

NA 

<100 

NA 

NA 

810823 

NA 

<100 

NA 

NA 

310848 

NA 

<100 

NA 

NA 

310851 

NA 

<100 

NA 

NA 

810854 

NA 

<100 

NA 

NA 

NA  -  Not  analyzed 
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Table  10.  General  Cnemistry  QC 


Waters 


Oil  and  Grease,  mg/L 

Sample  ID 

Metnoo  9iann  *^.1 


°henol s ,  total  ,  ug/L 


Metnod  Blank 
31081’?  dupl  icate 


Soils 


Lead  ug/g 


Metnod  31ank 


Oil  and  Grease  ug/g 


Metnod  31ank 
810827  duplicate 
310882  duplicate 
810880  duplicate 
310850  duplicate 
810825  spiked  at  290  ug/g 
310822  spiked  at  290  ug/g 


<100 

1,000 

1,300 

19,000 

<100 

100% 

97% 


Petroleum  Hydrocarbons,  ug/g 

Method  Blank  ^00 


Phenols,  total,  ug/g 

Method  blank 
310813  duplicate 
810817  dupl icate 
810815  spiked  at  2  ug/g 
310818  spiked  at  2  ug/g 


<1 

<1 

<1 

74%  Recovery 
100%  Recovery 


m o-'ov  ' '"Onmo 
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’’aole  11.  Eignt  Metals  Results 


<jaters 

Concentrat  TQr, ,  ug'L 


A '-sen  i  c 

Bar ' um 

Caomi um 

Cnromi  un1 

Lead 

Mercury 

S  e  ’  e  n  '  u  rr 

S10S28 

<10 

<60 

C~> 

V 

<10 

<10 

<1 

<10 

810629 

10 

<60 

<10 

<10 

<10 

<1 

<10 

810863 

30 

270 

<10 

30 

130 

<1 

<  1 0 

310877 

<10 

170 

<10 

20 

100 

<1 

<10 

Sol  Is 

Concentration,  ug/j 


Arsenic 

Barium 

Cadmi um 

Chromium 

Lead 

Mercury 

Se'eniu: 

810874 

4.2 

54 

2.2 

20 

30 

<9.05 

<0.2 

810875 

3.8 

51 

0.8 

20 

37 

<0.05 

<0.2 

810876 

6.1 

66 

8.0 

21 

44 

<0.05 

<0.2 

810880 

9.6 

140 

7.0 

82 

410 

<0.05 

<0.2 

810881 

4.7 

99 

<0.2 

16 

5 

<0.05 

<0.2 

810860-2 

24 

1,500 

6.8 

2,000 

14,000 

<0.05 

<0.2 

i 

i 


“et'ioc  3  '  a  ok 


Metnod  Blank 
310875  duplicate 
310881  spike 
Spike  Level 


R  -  Recovery 


AeroV i ronment 
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aole  11 .  E'gnt  Metals  OC 


*.ate-s 


Concentration  ,g 


Arsen  ' ;  Bar  i  jm  Cacn-j-i  Cn^om-jm  L.63C  H  or  r 


'  jt. 


<6C 


< " 


< " ' 


S  0  i 1  s 


Con 

centrat ion 

ug/g 

rseni 

_£ 

Bar i jm 

Cadmium 

Chromi urn 

<0. 

2 

<1 

<0.2 

<0.2 

4  . 

1 

65 

0.8 

18 

94*, 

R 

132C;R 

98*R 

92%R 

5. 

0 

40 

2  .0 

40 

ueac 

Mercury 

Selen  1  jrr. 

\n 

<1 

<0.35 

<0.2 

<0.2 

33 

<0.05 

<0.2 

<0.2 

lor.R 

100*  R 

92%  R 

■*  2 1  a 

40 

0.20 

-  .  3 

*♦  J 

h  Itn 
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TaDl e  13.  PCS  Results 


San^e  15*:  31CS1? 

iQ.TlpCuOC 


A--OC 

’  Or 

;:io 

NO 

AOC 

1  Or 

4  —  —  * 

ND 

Aroc 

’  or 

1232 

NO 

Arc: 

1  or 

1242 

NO 

A  rQC 1  Or 

1248 

NO 

Aroc 

lor 

1254 

ND 

Aroc 

1  Or 

1260 

ND 

£13822  S 1 3  £  2 1  310322 

Concentration 


NO 

ND 

NO 

NO 

ND 

ND 

ND 

ND 

ND 

NO 

ND 

ND 

ND 

NO 

NO 

NO 

ND 

ND 

5.3 

NO 

ND 

810823  310843  S10B5 

±2tR _ 

NO  NO  NO 

NO  NO  NO 

NO  NO  NO 

NO  NO  NO 

NO  NO  NO 

NO  ND  ND 

NO  NO  NO 


+ 


Detection  Limit  is  0.2  uQ/g 
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Table  13.  PCS  Results 
'Concluded ) 


Sample  ID#: 

Compound 

810854 

810855 

• 

810856 

S10S57 

Concentrat 

SI  0358 

310866 

Detection 
L  i  n  i  t 

ion  ug/g 

Aroclor  1016 

NO 

ND 

NO 

ND 

ND 

ND 

0.08 

Aroclor  1221 

NO 

ND 

ND 

ND 

ND 

ND 

0.08 

Aroclor  1232 

NO 

ND 

ND 

ND 

ND 

ND 

O.OS 

Aroclor  1242 

ND 

ND 

ND 

ND 

ND 

ND 

0.08 

Aroclor  1248 

ND 

ND 

ND 

ND 

ND 

ND 

O.OS 

Aroclor  1254 

ND 

ND 

ND 

ND 

ND 

• 

ND 

0.08 

Aroclor  1260 

ND 

ND 

ND 

ND 

ND 

ND 

0.08 

H-  Wb 
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Sample  ID»: 
Compound 

Aroclor  1016 
Aroclor  1221 
Aroclor  1232 
Arcelor  1242 
Aroclor  1248 
Aroclor  1254 
Aroclor  1260 


NS  -  Not  spiked 

*  Spiked  at  5  ug 


Taole  14.  PCB  QC  Results 


810822 


Metnod 

810820 

Spike 

810854  Detection 

Blank 

Oupl i cate 

%  Recovery 

Duplicate  Limit 

Concentration  yg/g 


NO 

ND 

NS 

ND 

0  .08 

NO 

ND 

NS 

ND 

0.08 

ND 

ND 

NS 

ND 

0.08 

ND 

ND 

NS 

ND 

0.08 

ND 

ND 

NS 

ND 

0.03 

ND 

ND 

89* 

ND 

0.08 

ND 

'/  7.4 

NS 

ND 

0.03 

per  30g  of  sample 


H 


CHEMICAL  ANALYSIS  OF  WATER  SAMPLES 


fe  ° 


i 

fodVirc 


/ 


FELRCARY 


M . 


198G 


FOR 

CHRIS  LOYEDAHL 

aercvircnmemt,  inc. 

825  MYRTLE  AVENUE 
MONROVIA.  CA  91016 


ACUREX  CORPORATION 
555  CLYDE  AVENUE 
MOUNTAIN  VIEW,  CA  9M039 


A  ACUREX 
Corporation 


H  147 


Energy  &  Environmental  Division 


AeroVironment,  Inc. 
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Selected  samples  were  analyzed  following  EPA  Metnod  601  for  waters  using 
1%  SP- 1000  on  Carbopack  8  as  the  primary  column.  The  method  can  be  summarized 
as  follows: 

Helium  is  bubbled  through  5  mL  of  water  sample  contained  in  a 
specially  designed  purging  chamber  at  ambient  temperature.  The 
purgeable  halogenated  organic  compounds  are  efficiently  transferred 
from  the  aqueous  phase  to  the  vapor  phase.  The  vapor  is  swept 
tnrough  a  sorbent  column  where  the  purgeables  are  trapped.  After 
purging  is  completed,  the  sorbent  column  is  heated  and  back  flushed 
with  helium  to  desorb  the  purgeables  onto  a  gas  chromatographic 
column.  The  gas  chromatograph  is  temperature  programmed  to 
separate  the  purgeables  which  are  then  detected  with  a  Hall 
detector. 

.  Results  are  presented  in  Table  1  including  recoveries  of  dibromethane  which  was 
employed  as  a  surrogate.  QC  results  for  Method  601  are  presented  in  Table  2. 

Selected  samples  were  analyzed  following  EPA  Method  602  using  5%  SP-1200/1 .75% 
Bentone  34  as  the  primary  column.  The  method  can  be  summarized  as  follows: 

Helium  is  bubbled  through  5  mL  of  water  sample  contained  in  a 
specially  designed  purging  chamber  at  ambient  temperature.  The 
purgeable  halogenated  organic  compounds  are  efficiently  transferred 
from  the  aqueous  phase  to  the  vapor  phase.  The  vapor  is  swept 
through  a  sorbent  column  where  the  purgeables  are  trapped.  After 
purging  is  completed,  the  sorbent  column  is  heated  and  back  flushed 
with  helium  to  desorb  the  purgeables  onto  a  gas  chromatographic 
column.  The  gas  chromatograph  is  temperature  programmed  to 
separate  the  purgeables  which  are  then  detected  with  a  PID 
detector. 

Results  are  presented  in  Table  3,  including  recoveries  of  bromof luorobenzene 
which  was  employed  as  a  surrogate.  QC  results  for  Method  602  are  presented  in 
Table  4. 
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Selected  samples  were  analyzed  for  oil  and  grease  by  extracting  the  water  with 
freon  (EPA  Method  3550)  and  then  analyzing  the  solvent  by  infrared  spectroscopy 
using  EPA  Method  413.2.  Results  are  presented  in  Table  5  with  QC  results  in 
Table  6. 

Selected  samples  were  analyzed  for  petroleum  hydrocarbons  by  extracting  the 
water  in  freon  (EPA  Method  3550),  passing  the  extract  across  silica  gel,  and 
then  analyzing  the  solvent  by  infrared  spectroscopy  using  EPA  Method  413.2. 
Results  are  presented  in  Table  5  with  QC  results  in  Table  6. 

Selected  samples  were  analyzed  for  total  phenols  by  distillation  and 
measurement  of  a  colored  complex  by  UV- visible  spectroscopy  employing  EPA 
Method  420.1.  Results  a^e  presented  in  Table  7  with  QC  results  in  Table  S. 

Selected  samples  were  analyzed  for  eight  metals  by  rigorous  digestion  with 
nitric  acid  followed  by  atomic  absorption  spectrophotometry .  Results  are 
presented  in  Table  9  witn  QC  results  in  Table  10. 
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Table  1.  601  Results 


Detection 

Sample  ID*:  810S84  810888  810896  310899  Limit 

Compound  _ _ Concentration  ug/L _ 


Chloromethane 

NO 

ND 

ND 

ND 

0.08 

Bromomethane 

ND 

ND 

ND 

ND 

1 

Dichlorodifluoromethane 

ND 

ND 

ND 

ND 

2 

Vinyl  chloride 

ND 

ND 

ND 

ND 

0.2 

Cnloroethane 

ND 

ND 

ND 

ND 

0.5 

Methylene  chloride 

0.9* 

0.6* 

0.6* 

0.5* 

0.2 

Trichlorofluoromethane 

ND 

ND 

ND 

ND 

1 

1,1-DCE 

ND 

ND 

ND 

ND 

0.1 

1,1-DCA 

ND 

ND 

ND 

ND 

0.07 

trans-1 ,2-DCE 

ND 

ND 

ND 

ND 

0.1 

Chloroform 

ND 

ND 

ND 

ND 

0.05 

1,2-DCA 

ND 

ND 

ND 

ND 

0.03 

1 ,1 ,1-TCA 

0.08 

ND 

ND 

ND 

0.03 

Carbon  tetrachloride 

ND 

ND 

ND 

ND 

0.1 

Bromodi chloromethane 

ND 

ND 

ND 

ND 

0.1 

1 ,2-Dichloropropane 

ND 

ND 

ND 

ND 

0.04 

trans-1 , 3-D i chi oropropane 

ND 

ND 

ND 

ND 

0.3 

TCE 

0.2 

0.4 

0.3 

0.2 

0.1 

D  ibromochloromethane3 

1 ,l,2-Trichloroethanea 

ND 

ND 

ND 

ND 

0.2 

cis-1 , 3-D  i  chi oropropane3 
Chloroethylvinyl  ether 

NO 

ND 

ND 

ND 

0.1 

Bromoform 

ND 

ND 

ND 

ND 

0.2 

Tetrachloroethaneb 

ND 

ND 

ND 

ND 

0.3 

Tetrachloroetheneb 

Chlorobenzene 

ND 

ND 

ND 

ND 

0.2 

Dichlorobenzenes 

ND 

ND 

ND 

ND 

0.3 

Surrogate  Recovery,  % 

106 

94 

87 

85 

Analysis  Date: 

1/9/86 

1/8/86 

1/8/86 

1/8/86 

a  -  These  compounds  coelute 
b  -  These  compounds  coelute 
*  -  Below  normal  laboratory  background  level 
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Table  2.  601  QC 


Method 

Method 

Storage 

810834 

Sample  10#: 

Blank 

Blank 

Blank 

Dup 1 icate 

Compound  _ Concentration  ug/L 


Chlcromethane 

NO 

ND 

ND 

ND 

Bromo methane 

NO 

ND 

ND 

ND 

Dichlorodif luorome thane 

ND 

ND 

ND 

ND 

Vinyl  chloride 

NO 

ND 

ND 

ND 

Chloroethane 

ND 

ND 

ND 

ND 

Methylene  chloride 

0.8 

1.2 

1.1 

1.0* 

Tri chi  or of luorome thane 

ND 

ND 

ND 

ND 

1,1-DCE 

ND 

ND 

ND 

ND 

1,1-DCA 

ND 

ND 

ND 

ND 

trans-1 ,2-DCE 

ND 

ND 

ND 

ND 

Chloroform 

ND 

ND 

ND 

ND 

1,2-OCA 

ND 

ND 

ND 

ND 

1,1,1-TCA 

0.37 

0.18 

ND 

0.69 

Carbon  tetrachloride 

ND 

ND 

ND 

ND 

Bromodichloromethane 

ND 

ND 

ND 

NO 

1 ,2-0ichloropropane 

ND 

ND 

ND 

ND 

trans-1 ,3-0ichloropropane 

ND 

ND 

ND 

ND 

TCE 

0.3 

ND 

ND 

0.2 

Dibromochloromethane3 

1 ,1 ,2-Tri chloroethane3 

ND 

ND 

ND 

ND 

c i s - 1 ,3-Dichloropropanee 

Chloroethylvinyl  ether 

ND 

ND 

ND 

ND 

Bromoform 

ND 

ND 

ND 

ND 

Tetrachloroethane^ 

ND 

ND 

ND 

ND 

Tetrachloroethene*3 

Chlorobenzene 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

NO 

ND 

Surrogate  Recovery,  % 

100 

100 

106 

106 

Analysis  Date: 

1/8/86 

1/9/86 

1/9/86 

1/9 

a  -  These  compounds  coelute 
b  -  These  compounds  coelute 
c  -  Units  are  yg/l 

*  -  Below  normal  laboratory  background  level 
NS  -  Not  spiked 
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Table  3.  602  Results 


Detection 


Sample  ID#: 

810884 

810888 

810896 

810899 

Limit 

Compound 

Concentration  uq/L 

Senzene 

ND 

ND 

ND 

ND 

0.2 

Toluene 

3.0 

162 

2.4 

ND 

0.2 

Ethyl  benzene 

1.4 

0.9 

1.7 

1.1 

0.2 

Chlorobenzene* 

ND 

ND 

ND 

ND 

0.2 

Xylenes2 

ND 

ND 

ND 

ND 

0.2 

Di chlorobenzenes 

ND 

ND 

ND 

ND 

0.4 

Analysis  Date: 

1/8/86 

1/8/85 

1/8/86 

1/8/86 

%  Surrogate  Recovery 

104 

115 

116 

149 

1  Chlorobenzene  and  meta-xylene 

2  Ortho-xylene  and  para-xylene 
2  Confirmed  by  G C /MS  Method  624 


h-2:  2 
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Table  4.  602  QC 

Method  Storage  S10834 


Sample  ID#: 

Blank 

Blank 

Duplicate 

Compound 

Concentration  ug/L 

Benzene 

NO 

ND 

ND 

Toluene 

0.5 

ND 

2.8 

Ethylbenzene 

2.0 

0.6 

1.5 

Chlorobenzene^ 

ND 

ND 

ND 

Xylenes^ 

ND 

ND 

ND 

Oichlorobenzenes 

ND 

ND 

ND 

Analysis  Date: 

1/8/86 

1/8/86 

1/8/86 

%  Surrogate  Recovery 

NA 

126 

104 

!  Chlorobenzene  and  meta-xylene 
2  Ortho-xylene  and  para-xylene 
NA  -  Not  added 
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Table  5.  Oil  &  Grease/petrcleum  Hydrocarbons  Results 


Sample  ID 

Oil  &  Grease,  ng/L 

Petroleum  Hydrocarbons,  mg/L 

810886 

0.8 

NA 

810889 

3.3 

NA 

810897 

2.0 

0.9 

310900 

1.5 

NA 

NA-  Not  analyzed 
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Sample  ID 
Method  3l3nk 


Table  6. 


Oil  &  Grease/Petroleum  Hydrocarbons  QC 


(lil  &  Grease,  mg/L  Petroleum  Hydrocarbons ,  mg/[_ 


0.2 


<0.1 


h  -20b 


vo  O 
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Table  7.  Phenols  Results 


Sample  ID 

Total  Phenols 

310837 

<1 

310890 

<1 

81089S 

<1 

310901 

<1 

H-5a 


CO 


Table  S.  Phenol  QC 


Sample  ID 


Total  Dhencls,  ug/L 


Method 

Blank 

<1 

310901 

d'jpl  i  cate 

<1 

310SS7 

spiked  at  100  ug/L 

94%  Recovery 

mo 


S  amp  7  e 
Metnod 
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Table  10.  Eight  Metals  QC 


Waters.  uq/L 


! D :  Ar sen i c 

Blank  <10 


Bar  i  urn  Ca  dmi  um  Chromium  Lead 

<50  <10  <10  <20 


Mercury 

<1 


Sel en i um 
<10 


i 
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Subject:  Twenty-three  Waters  for  Analysis; 
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Selected  samples  were  analyzed  following  EPA  Method  601  for  waters  using 
1%  SP-1000  on  Carbopack  B  as  the  primary  column.  The  method  can  be  summarized 
as  follows: 

Helium  is  bubbled  through  5  mL  of  water  sample  contained  in  a 
specially  designed  purging  chamber  at  ambient  temperature.  The 
purgeable  halogenated  organic  compounds  are  efficiently  transferred 
from  the  aqueous  phase  to  the  vapor  phase.  The  vapor  is  swept 
through  a  sorbent  column  where  the  purgeables  are  trapped.  After 
purging  is  completed,  the  sorbent  column  is  heated  and  back  flushed 
with  helium  to  desorb  the  purgeables  onto  a  gas  chromatographi c 
column.  The  gas  chromatograph  is  temperature  programmed  to 
separate  the  purgeables  which  are  then  detected  with  a  Hall 
detector. 

Results  are  Dresented  in  Table  1  including  recoveries  of  dibromethane  which  was 
'  employed  as  a  surrogate.  QC  results  for  Method  601  are  presented  in  Table  2. 

Selected  samples  were  analyzed  following  EPA  Method  602  using  5%  SP- 1200/ 1 .75% 
Bentone  34  as  the  primary  column.  The  method  can  be  summarized  as  follows: 

Helium  is  bubbled  through  5  ml  of  water  sample  contained  in  a 
specially  designed  purging  chamber  at  ambient  temperature.  The 
purgeable  halogenated  organic  compounds  are  efficiently  transferred 
from  the  aqueous  phase  to  the  vapor  phase.  The  vapor  is  swept 
through  a  sorbent  column  where  the  purgeables  are  trapped.  After 
purging  is  completed,  the  sorbent  column  is  heated  and  back  flushed 
with  helium  to  desorb  the  purgeables  onto  a  gas  chromatographic 
column.  The  gas  chromatograph  is  temperature  programmed  to 
separate  the  purgeables  which  are  then  detected  with  a  PI0 
detector. 

Results  are  presented  in  Table  3,  including  recoveries  of  bromof luorobenzene 
which  was  employed  as  a  surrogate.  QC  results  for  Method  602  are  presented  in 
Table  4. 
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Two  water  samples  were  analyzed  for  semivolatile  organics  according  to  U.S.  EPA 
Method  625  (Federal  Register,  Volume  49  # 209  ,  Oct.  26  ,  1984  ;  Page  153). 

Results  are  presented  in  Table  5.  The  method  can  be  summarized  as  follows: 

One  liter  of  sample  is  serially  extracted  with  methylene  chloride 
at  a  pH  greater  than  11  and  again  at  pH  less  than  2.  The  two 
methylene  chloride  extracts  are  dried  and  each  concentrated  to  a 
volume  of  1  mL.  The  concentrate  is  injected  into  GC/MS  systems  set 
specifically  for  the  separation  and  measurement  of  the  priority 
pollutants.  Qualitative  identification  of  the  priority  pollutants 
is  performed  initially  using  the  relative  retention  times,  the 
relative  abundance  of  three  characteristic  ions  and  their  ratios. 

Tne  entire  mass  spectrum  is  reviewed  before  an  identif ication  is 
recorded.  Quantitative  analysis  is  performed  using  an  internal 
standard  with  a  single  characteristic  ion. 

Prior  to  analysis  every  sample  is  spiked  with  surrogate  compounds  as  part  of 
Acurex's  Quality  Control  Program.  These  compounds  simulate  the  behavior  of 
compounds  of  interest  and  confirm  that  acceptable  recoveries  are  being  achieved 
on  every  sample.  The  results  of  surrogate  recoveries  are  reported  with  the 
sample  results.  The  method  blank  is  reported  in  Table  6. 

Selected  samples  were  analyzed  for  oil  and  grease  by  extracting  water  with 
freon  (EPA  Method  3550)  and  then  analyzing  the  solvent  by  infrared  spectroscopy 
using  EPA  Method  413.2.  Results  are  presented  in  Table  7  with  QC  results  in 
Table  3. 

Selected  samples  were  analyzed  for  petroleum  hydrocarbons  by  extracting  the 
water  in  freon  (EPA  Method  3550),  passing  the  extract  across  silica  gel,  and 
then  analyzing  the  solvent  by  infrared  spectroscopy  using  EPA  Method  413.2. 
Results  are  presented  in  Table  7  with  QC  results  in  Table  8. 

Selected  samples  were  analyzed  for  total  phenols  by  distillation  and 
measurement  of  a  colored  complex  by  UV-visible  spectroscopy  employing  EPA 
Method  420.1.  Results  are  presented  in  Table  9  with  QC  results  in  Table  10. 

Selected  samples  were  analyzed  for  lead  by  digestion  with  nitric  acid  followed 
by  atomic  absorption  spectrophotometry.  Results  are  presented  in  Table  11  with 
QC  results  in  Table  12 . 
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Selected  samples  were  analyzed  for  eignt  metals  by  digestion  with  nitric  acid 
followed  by  atomic  absorption  spectrophotometry .  Results  are  presented  in 
Taole  13  with  QC  results  in  Table  14. 


Submitted  by: 


Greg  Nii 
Manage 
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Viorica  Lopez-Avila,  Pn.D. 
Technical  Director 


These  results  were  obtained  by  following  standard  laboratory  procedures;  tne 
liability  of  Acurex  Corporation  shall  not  exceed  the  amount  paid  for  this 
report.  In  no  event  shall  Acurex  be  liable  for  special  or  consequential  damages 
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Table  1.  601  Results 


Sample  ID#: 

Compound 

813238 

81G2S6 

Concentration 

810293 

ug/L 

810302 

Chloromethane 

ND 

ND 

ND 

ND 

3romo methane 

ND 

ND 

ND 

ND 

Dich lorodi f 1 u or ome thane 

ND 

ND 

ND 

ND 

Vinyl  chloride 

ND 

ND 

ND 

ND 

Chloroethane 

ND 

ND 

ND 

ND 

Methylene  chloride 

0.6* 

0.8* 

1.8* 

0.3* 

Trichlorof luorometnane 

ND 

ND 

ND 

ND 

1 ,1-DCE 

ND 

ND 

ND 

ND 

1 ,1-0CA 

ND 

ND 

ND 

ND 

trans-1 ,2-DCE 

ND 

ND 

ND 

ND 

Ch lorcf orm 

ND 

ND 

ND 

ND 

1 ,2-DCA 

ND 

ND 

ND 

ND 

1,1,1-TCA 

ND 

ND 

0.66 

ND 

Carbon  tetrachloride 

ND 

ND 

ND 

ND 

Bromodi chloromethane 

ND 

ND 

ND 

ND 

1 ,2-0i chloropropane 

ND 

ND 

ND 

ND 

trans-1 ,3-Dicn loropropane 

ND 

ND 

ND 

ND 

TCE 

Di bromo chi  or ome thane3 

ND 

ND 

ND 

ND 

1 ,1 ,2-Tri chloroethane3 
cis-1 ,3-Dichloropropane3 

ND 

ND 

ND 

ND 

Ch loroethy 1 vi ny 1  ether 

ND 

ND 

ND 

ND 

Bromoform 

ND 

ND 

ND 

ND 

Tetrachloroethaneb 

Tetrachloroetheneb 

ND 

ND 

ND 

ND 

Chlorobenzene 

ND 

ND 

ND 

ND 

Di chlorobenzenes 

ND 

ND 

ND 

ND 

Surrogate  Recovery,  % 

88 

CO 

103 

113 

Analysis  Date: 

a  -  These  compounds  coelute 
b  -  These  compounds  coelute 

1/9/86 

1/9/86 

1/9/86 

1/9/36 

*  -  Below  normal  laboratory  background  level 
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Table  1 .  601  Results 

(Concluded) 


Sample  ID#: 

S103S1 

310894 

Detection  Limit 

Compound 

Concentration 

ua/L 

Chloromethane 

ND 

ND 

0.08 

Bromomethane 

ND 

ND 

1 

Di chlorodif luorome thane 

ND 

ND 

2 

Vinyl  chloride 

ND 

ND 

0.2 

Chloroethane 

ND 

ND 

0.5 

Methylene  chloride 

0.9* 

0.8* 

0.2 

Tri chi  or of luorome thane 

ND 

ND 

1 

1,1-OCE 

ND 

ND 

0.1 

1 ,1-DCA 

ND 

ND 

0.07 

trans-1 ,2-DCE 

ND 

ND 

0.1 

Chloroform 

ND 

ND 

0.05 

1,2-OCA 

ND 

ND 

0.03 

1,1,1-TCA 

ND 

ND 

0.03 

Carbon  tetrachloride 

ND 

ND 

0.1 

Bromodi chloromethane 

ND 

ND 

0.1 

1 ,2-Dichlorcpropane 

ND 

ND 

0.04 

trans-1 ,3-Dichloropropane 

ND 

ND 

0.3 

TCE 

Dibromochloromethane9 

ND 

ND 

0.1 

l,l,2-Trichloroethanea 
cis-1 ,3-Di chloropropane3 

ND 

ND 

0.2 

Chloroethylvinyl  ether 

ND 

ND 

0.1 

Bromoform 

ND 

ND 

0.2 

Tetrachloroethane^ 

Tetrachloroetheneb 

ND 

ND 

0.3 

Chlorobenzene 

ND 

ND 

0.2 

Dichlorobenzenes 

ND 

ND 

0.3 

Surrogate  Recovery,  % 

116 

102 

Analysis  Date: 

1/9/86 

1/9/86 

a  -  These  compounds  coelute 
b  -  These  compounds  coelute 
*  -  Below  normal  laboratory  background  level 
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Table  2.  601  QC 


Sample  ID#: 

Compound 

Method 

Blank 

Method 

Blank 

Cc.ncentrat ion  uq/L 

310894 

Duplicate 

Chloromethane 

ND 

ND 

ND 

Bromomethane 

ND 

ND 

ND 

Di chi  or odif luorome thane 

ND 

ND 

ND 

Vinyl  chloride 

ND 

ND 

ND 

Chloroethane 

ND 

ND 

ND 

Methylene  chloride 

1.2 

3.9 

6.2* 

Trichlorof luorome thane 

ND 

ND 

ND 

1 ,1-DCE 

ND 

ND 

ND 

1 ,1-0CA 

ND 

ND 

ND 

trans-1 ,2-DCE 

ND 

ND 

ND 

Chloroform 

ND 

ND 

ND 

1,2-OCA 

ND 

ND 

ND 

1,1,1-TCA 

0.18 

0.13 

0.11 

Carbon  tetrachloride 

ND 

ND 

ND 

•Bromodichl oromethane 

ND 

ND 

ND 

1 ,2-Dichloropropane 

ND 

ND 

ND 

trans-1 ,3-Dichloropropane 

ND 

ND 

ND 

TCE 

Dibromochl oromethane3 

ND 

ND 

ND 

1 ,1 ,2-Trichlorcethanea 
cis-1 ,3-Dichloropropanea 

ND 

ND 

ND 

Chloroethyl vinyl  ether 

ND 

ND 

ND 

Bromoform 

ND 

ND 

ND 

Tetrachloroethaneb 

Tetrachloroetheneb 

ND 

ND 

ND 

Chlorobenzene 

ND 

ND 

0.3 

Di chlorobenzenes 

ND 

ND 

ND 

Surrogate  Recovery,  X 

100 

100 

101 

Analysis  Date: 

1/9/86 

1/10/86 

1/10/85 

a  -  These  compounds  coelute 
b  -  These  compounds  coelute 
c  -  Units  are  ug/L 

*  -  Below  normal  laboratory  background  level 
NS  -  Not  spiked 
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Table  3.  602  Results 


Sample  ID#: 

Compound 

310288 

810296 

Concentrat ion 

810298 

vq/l 

810302 

Benzene 

ND 

ND 

ND 

0.4 

Toluene 

0.3 

0.7 

0.5 

0.6 

Ethylbenzene 

0.6 

0.7 

0.9 

0.8 

Chlorobenzene* 

ND 

ND 

ND 

ND 

Xylenes^ 

ND 

ND 

ND 

ND 

Dicnlorobenzenes 

ND 

• 

ND 

ND 

ND 

Analysis  Date: 

1/8/86 

1/8/86 

1/8/86 

1/8/36 

%  Surrogate  Recovery 

154 

162 

154 

160 

1  Chlorobenzene  and  meta-xylene 

2  Ortho-xylene  and  para-xylene 
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Table  3.  602  Results 

(Concluded) 


Detection 


Sample  ID#: 

810891 

810894 

Limit 

Compound 

Concentration  uq/T 

Benzene 

0.2 

ND3 

0.2 

Tol uene 

2.6 

0.8 

0.2 

Ethylbenzene 

0.5 

0.3 

0.2 

Chlorobenzene1 

0.2 

ND 

0.2 

Xylenes2 

ND 

ND 

0.2 

Dichlorobenzenes 

# 

0.4 

0.4 

0.4 

Analysis  Date: 

1/10/86 

1/10/86 

1  Surrogate  Recovery 

100 

101 

1  Chlorobenzene  and  meta-xylene 

2  Ortho-xylene  and  para-xylene 

3  Not  confirmed  by  GC/MS  using  EPA  Method  624  (GC  gave  value  of  1.0  ug/L) 


H-2IS 
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Table  4.  602  QC 


Method  Method  810291 


Sample  ID#: 

Compound 

Blank 

Blank 

Concentration  yg/L 

Dupl icate 

Benzene 

ND 

ND 

0.2 

Toluene 

0.5 

0.4 

2.4 

Ethylbenzene 

2.0 

0.9 

0.4 

Chlorobenzene^ 

ND 

0.2 

ND 

Xylenes^ 

ND 

ND 

ND  _ 

Dichlorobenzenes 

ND 

ND 

0.4 

Analysis  Date: 

1/8/86 

1/10/86 

1/10/36 

%  Surrogate  Recovery 

NA 

NA 

106 

1  Chlorobenzene  and  meta-xylene 

2  Ortho-xylene  and  para-xylene 
NA  -  Not  added 


AeroV  i  ronmerv: 
3601-009 
Page  10  of  19 


Table  5 .  625  Results 


Sample  ID#: 


310286 


2 1 C  29  4 


Priority  Pollutants 
Phenol 

Bis (2-ethyl  hexyl )phthalate 
All  Other  Priority  Pollutants 


Detection  Limit 


Surrogate  Recoveries 

2-Fluorophenol 

Pnenol-d5 

Nitrobenzene-ds 

2-Fluorobiphenyl 

2  ,4  ,6-Tribromophenol 

Terphenyl-di4 


Concentration  (ug/L) 


ND 

2 

7* 

3* 

NO 

ND 

2 

2 

Percent  (%) 


72 

80 

66 

74 

70 

73 

70 

73 

104 

98 

74 

72 

ND  -  Not  Detected 
*  At  normal  background  levels 
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Table  6.  625  QC 


Sample  ID.*: 

Method  Blank 

Priority  Pollutants 

Concentration  (uq/L) 

All 

ND 

Detection  Limit 

2 

Surroqate  Recoveries 

Percent  (%) 

2-Fluorophenol 

88 

Phenol -ds 

74 

Nitrobenzene^ 

68 

2-Fluorcbipheny 1 

68 

2 ,4 ,6-Tribromophenol 

104 

Terphenyl -di4 

84 

ND  -  Not  Detected 


'•-I  cl  l 
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Table  7 .  Oil  8  Grease/Petroleum  Hydrocarbons  Results 


Sample  ID 

Oil  8  Grease,  mq/L 

Petroleum  Hydrocarbons ,  mg/L 

810239 

2.3 

1.4 

810297 

0.8 

NA 

810299 

0.6 

0.5 

810303 

0.5 

NA 

810892 

0.6 

0.4 

810895 

0.8 

0.8 

NA-  Not  analyzed 


H  LLL. 
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Table  8.  Oil  &  Greass/Petroleum  Hydrocarbons  QC 


Sample  ID 


Oil  &  Grease,  mg/L  Petroleum  H vdrocarbons ,  mg  'L 


Method  Blank 


0.2 


<0.1 
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Table  9.  Total  Phenols  Results 


Sample  ID 
810291 
810293 
310300 
810893 


Total  Phenols,  ug/L 
1 

<1 

<1 

<1 
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Table  10.  Total  Phenols  QC 

Sample  ID  Total  Phenols,  yg/L 

Metnod  Blank 

S10393  duplicate  <1 

810291  spiked  at  100  yg/L  Recovery 


H  VJ 


it , 


CTD  in 


Sample  ID 
810290 
810292 
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Table  11.  Lead  Results 


Lead,  ug/L 
<20 
<20 


810301 


<20 
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Table  12 


i-1 


.  Lead  QC 


Lead,  ug/L 
<20 
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Table  13.  Eight  Metals  Results 


Waters,  yg/L 


Sample  ID 

Arseni c 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

Selenium  Si’ye1" 

S 1 0  28  7 

<10 

60 

<10 

<10 

<20 

<1 

<10  30 

310295 

<10 

160 

<10 

<10 

<20 

<1 

<10  <10 

* 


H 


•  O')? 

L.  i-  w 


* 


CO 
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Table 

14.  Eight 

Metals  QC 

Waters ,  u 

£/L 

Sample  ID 

Metnod  Blank 

Arsenic 

Barium 

Cadmi um 

Chromi um 

Lead  Mercury  Selenium  S'^e-' 

<10 

<50 

<10 

<10 

<20  <1  <10  <10 

I 

i 
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Attention:  Chris  Lovedah.l 

Subject:  Fifty-two  Waters  for  Analysis; 

Received  1/9/86 

Selected  samples  were  analyzed  following  EPA  Method  601  for  waters  using 
1 %  SP- 1000  on  Carbopack  B  as  the  primary  column.  The  method  can  be  summarized 
as  follows: 

Helium  is  bubbled  through  5  mL  of  water  sample  contained  in  a 
specially  designed  purging  chamber  at  ambient  temperature.  The 
purgeable  halogenated  organic  compounds  are  efficiently  transferred 
from  the  aqueous  phase  to  the  vapor  phase.  The  vapor  is  swept 
through  a  sorbent  column  where  the  purgeables  are  trapped.  After 
purging  is  completed,  the  sorbent  column  is  heated  and  back  flusned 
with  helium  to  desorb  the  purgeables  onto  a  gas  chromatographic 
column.  The  gas  chromatograph  is  temperature  programmed  to 
separate  the  purgeables  which  are  then  detected  with  a  Hall 
detector. 

.  Results  are  presented  in  Table  1  including  recoveries  of  dibronethane  which  was 
employed  as  a  surrogate.  QC  results  for  Method  601  are  presented  in  Table  2. 

Selected  samples  were  analyzed  following  EPA  Method  602  using  5*  SP- 1200/1 .75% 
Bentone  34  as  the  primary  column.  The  method  can  be  summarized  as  follows: 

Helium  is  bubbled  through  5  mL  of  water  sample  contained  in  a 
specially  designed  purging  chamber  at  ambient  temperature.  The 
purgeable  halogenated  organic  compounds  are  efficiently  transferred 
from  the  aqueous  phase  to  the  vapor  phase.  The  vapor  is  swept 
through  a  sorbent  column  where  the  purgeables  are  trapped.  After 
purging  is  completed,  the  sorbent  column  is  heated  and  back  flushed 
with  helium  to  desorb  the  purgeables  onto  a  gas  chromatographic 
column.  The  gas  chromatograph  is  temperature  programmed  to 
separate  the  purgeables  which  are  then  detected  with  a  PID 
detector. 

Results  are  presented  in  Table  3,  including  recoveries  of  bromof luorobenzene 
which  was  employed  as  a  surrogate.  QC  results  for  Method  602  are  presented  in 
Table  4. 
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T v/o  water  samples  were  analyzed  for  semi vcl ati 1 e  organics  according  to  U.S.  EPA 
Method  625  (Federal  Register,  Volume  AS  1*209  ,  Oct.  26  ,  1984;  Page  153). 

Results  are  presented  in  Taple  5.  The  method  can  be  summarized  as  follows: 

One  liter  of  sample  is  serially  extracted  with  methylene  crloride 
at  a  pH  greater  than  11  and  again  at  pH  less  than  2.  The  two 
methylene  chloride  extracts  are  dried  and  each  concentrated  to  a 
volume  of  1  mL.  The  concentrate  is  injected  into  GC/MS  systems  set 
specifically  for  toe  separation  and  measurement  of  the  priority 
pollutants.  Qualitative  identification  of  the  priority  pollutants 
is  performed  initially  using  the  relative  retention  times,  the 
relative  abundance  of  three  characteristic  ions  and  their  ratios. 

The  entire  mass  spectrum  is  reviewed  before  an  identification  is 
recorded.  Quantitative  analysis  is  performed  using  an  internal 
standard  with  a  single  characteristic  ion. 

Prior  to  analysis  every  sample  is  spiked  with  surrogate  compounds  as  part  of 
Acurex's  Ouality  Control  Program.  These  compounds  simulate  the  behavior  of 
compounds  of  interest  and  confirm  that  acceptable  recoveries  are  being  achieved 
on  every  sample.  Tne  results  of  surrogate  recoveries  are  reported  with  tne 
sample  results.  The  method  blank  is  reported  in  Table  6. 

Selected  samples  we^e  analyzed  for  oil  and  grease  by  extracting  water  with 
freon  (EPA  Metnod  3550)  and  then  analyzing  the  solvent  by  infrared  spectroscopy 
using  EPA  Method  413.2.  Results  are  presented  in  Table  7  with  QC  results  in 
Table  8. 

Selected  samples  were  analyzed  for  petroleum  hydrocarbons  by  extracting  the 
water  in  freon  (EPA  Method  3550),  passing  the  extract  across  silica  gel,  and 
then  analyzing  the  solvent  by  infrared  spectroscopy  using  EPA  Method  413.2. 
Results  are  presented  in  Table  7  with  QC  results  in  Table  8. 

Selected  samples  were  analyzed  for  total  phenols  by  distillation  and 
measurement  of  a  colored  complex  by  UV-visible  spectroscopy  employing  EPA 
Metnod  420.1.  Results  are  presented  in  Table  9  witn  QC  .results  in  Table  10. 

Selected  samples  were  analyzed  for  lead  by  digestion  with  nitric  acid  followed 
by  atomic  absorption  spectrophotometry .  Results  are  presented  in  Table  11  with 
QC  results  in  Table  12. 
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Selected  samples  were  analyzed  for  eight  metals  by  digestion  with  nitric  acid 
followed  by  atomic  absorption  spectrophotometry.  Results  are  presented  in 
Table  13  with  QC  results  in  Table  14. 


Submitted 


by: 


Ou 

Greg  Ni col/  ~~ 

Manager ,  Inorganic  Chemistry 


GN/VLA/ats 


6, 


Viorica  Lopez-Avila,  Ph.D. 
T echnical  D i rector 


These  results  were  obtained  by  following  standard  laboratory  procedures;  the 
liability  of  Acurex  Corporation  shall  not  exceed  the  amount  paid  for  this 
report.  In  no  even*  shall  Acurex  be  liable  for  special  or  consequential  damages. 


H 


Sample  IDf: 

Compound 

Chloromethane 
Bromo methane 
D  i  ch lorodi f 1 uorometnane 
Vinyl  chloride 
Ch loroethane 
Methylene  chloride 
Trichlorof 1 u or ome thane 

1 .1- DCE 

1.1- OCA 
trans-1 ,2-DCE 
Chloroform 

1  ,2-OCA 

1.1.1- TCA 

Carbon  tetrachloride 
Bromodi ch lorometnane 

1 .2- 0ich lor opr op a ne 
trans-1  ,3-Dich loropropane 
TCE 

Dibromoch lor ome thane3 

1 .1 . 2-  Trich loroethane3 
cis-1 ,3-Di ch 1 oropropane3 
Chloroethylvinyl  ether 
8romoform 

Tetrachloroethane13 
Tetrach1oroethene& 
Chlorobenzene 
Diehl orobenzenes 


Surrogate  Recovery,  % 


Analysis  Date: 


a  -  These  compounds  coelute 
b  -  These  compounds  coelute 
*  -  Below  normal  laboratory 
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Table  l.  601  Results 


810400 

810404 

Concentrat i 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.8* 

3.9* 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.4 

ND 

ND 

108  34 

1/9/36  1/10/86 


810408 

ug/L 

310415 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

4.0* 

2.  V 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

NO 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.2 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.4 

ND 

ND 

ND 

112  36 

1/10/86  1/10/36 


background  level 


H  -25-1 
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Tabl el.  601  Results 
(Continued) 


Sample  ID*: 

Compound 

310421 

810438 

Concentration 

310442 

yg/L 

31044 

Chi oromethane 

ND 

ND 

ND 

ND 

Bromomethane 

NO 

ND 

ND 

ND 

Oi chlorodif luorometnane 

ND 

ND 

ND 

ND 

Vinyl  chloride 

ND 

ND 

ND 

ND 

Chloroethane 

ND 

ND 

ND 

ND 

Methylene  chloride 

1.6* 

1.0* 

0.6* 

1 . 

Trichlorofluoromethane 

ND 

ND 

ND 

ND 

1,1-DCE 

ND 

ND 

ND 

ND 

1 ,1'OCA 

ND 

ND 

ND 

ND 

trans-1  ,2-DCE 

ND 

ND 

ND 

ND 

Chloroform 

ND 

ND 

ND 

ND 

1 ,2-0CA 

NO 

ND 

ND 

ND 

1 ,1 ,1-TCA 

ND 

ND 

ND 

ND 

Carbon  tetrachloride 

ND 

ND 

ND 

ND 

Bromodi ch 1 oromethane 

ND 

ND 

ND 

ND 

1 ,2-0ich loropropane 

ND 

ND 

ND 

ND 

trans-1 ,3-Dichloropropane 

ND 

ND 

ND 

ND 

TCE 

Oibromochl oromethane3 

NO 

ND 

ND 

ND 

1 ,1 ,2 -Tri chloroethane3 
cis-1 ,3-Dichloropropane3 

ND 

ND 

ND 

ND 

Chloroethyl vi nyl  ether 

ND 

ND 

ND 

ND 

Bromoform 

ND 

ND 

ND 

ND 

Tetrach loroethane^ 
Tetrachloroetheneb 

ND 

ND 

NO 

ND 

Chlorobenzene 

ND 

ND 

ND 

ND 

Di chlorobenzenes 

ND 

ND 

ND 

ND 

Surrogate  Recovery,  X 

118 

101 

54 

75 

Analysis  Date: 

a  -  These  compounds  coelute 
b  -  These  compounds  coelute 

1/10/86 

1/11/86 

1/11/36 

1/13/ 

Below  normal  laboratory  background  level 


Table  1.  601  Results 

(Concluded ) 
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Detect i cn 

Sample  ID* :  310450  810454  810478  S10482  Limit 

Compound 


uoncentraticn 


Chloromethane 

ND 

ND 

ND 

ND 

0.08 

3romometnane 

ND 

ND 

ND 

ND 

i 

Dichlorodif luorometnane 

ND 

ND 

ND 

ND 

2 

Vinyl  chloride 

ND 

ND 

ND 

ND 

0.2 

Ch loroetnane 

ND 

ND 

ND 

ND 

0.5 

Methylene  chloride 

1  .0* 

0.9* 

0.9* 

0.9* 

0.2 

T^ichlorofluoromethane 

ND 

ND 

NO 

ND 

1 

1,1-DCE 

ND 

ND 

ND 

ND 

0.1 

1 ,1-DCA 

ND 

ND 

ND 

ND 

0.07 

trans-1 ,2-DCE 

ND 

ND 

ND 

ND 

0.1 

Cn  "I  or  of  orm 

ND 

ND 

ND 

ND 

C  .05 

1 ,2-DCA 

ND 

ND 

ND 

ND 

n  A  i 

J  »  V 

1,1,1-TCA 

ND 

ND 

ND 

ND 

0.03 

Carbon  tetrachloride 

ND 

ND 

ND 

ND 

V,  .  1 

3romodi  ch  1  oromet.nane 

ND 

ND 

ND 

ND 

0.1 

1 ,2-Dicnloropropane 

ND 

ND 

ND 

ND 

0.04 

trans-1 ,3-Dichloropropane 

ND 

ND 

ND 

ND 

0.3 

TCE 

uibromo chloromethane3 

ND 

ND 

ND 

ND 

0 . 1 

1 ,1 ,2-Trichloroethanea 
cis-1  ,3-0icnloroprcpanea 

ND 

ND 

ND 

ND 

0.2 

Ch loroetny 1 vi ny 1  etner 

ND 

ND 

ND 

ND 

r\  i 

J  .  i 

Bromoform 

ND 

ND 

ND 

ND 

0.2 

Tetrachloroethaoe& 

Tetrachloroethene13 

ND 

ND 

ND 

ND 

C .  3 

Chlorobenzene 

ND 

ND 

ND 

ND 

0.2 

Dichlorobenzenes 

ND 

ND 

ND 

ND 

0.2 

Surrogate  Recovery,  % 

114 

129 

136 

119 

Analysis  Date:  1/11/86  1/11/86  1/11/86  1/11/86 


a  -  These  compounds  coelute 
0  -  These  compounds  coelute 
*  -  Below  normal  laboratory  background  level 
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Table  2.  601  QC 


Sample  ID#: 

Compound 

Method 

31  ank 

Method 

Blank 

Concentration  ug/L 

Method 
31  ank 

Ch 1 oromethane 

ND 

ND 

ND 

Bromo methane 

ND 

ND 

ND 

Dichlorodifluo>'o  me  thane 

ND 

ND 

ND 

Vinyl  chloride 

ND 

ND 

ND 

Chloroethane 

ND 

ND 

ND 

Methylene  cnloride 

1.2 

1.0 

Tr i ch 1  or of luorometnane 

ND 

ND 

ND 

1 ,1-DCE 

ND 

ND 

ND 

1  ,1-DCA 

ND 

ND 

ND 

trans-l  ,2-DCE 

ND 

ND 

ND 

Chi oroform 

ND 

ND 

ND 

1 ,2-DCA 

ND 

ND 

ND 

1,1,1-TCA 

C .  13 

ND 

ND 

Carbon  tetrach lor i de 

ND 

ND 

ND 

Bromodi chi orome thane 

ND 

ND 

ND 

•1 ,2-Dichloroprooane 

ND 

ND 

ND 

trans-1 ,3-DiChloropropane 

ND 

ND 

ND 

TCE 

Di bromo chi orome thane3 

ND 

ND 

ND 

1 ,1 ,2-Tri chloroethane3 
cis-l,3-0ichloropropane3 

ND 

ND 

ND 

Chloroetnyl vinyl  ether 

ND 

ND 

ND 

Bromof orm 

ND 

ND 

ND 

Tetrachloroethane0 

Tetrachloroethene13 

ND 

ND 

ND 

Chlorobenzene 

ND 

ND 

ND 

Diehl orobenzenes 

ND 

ND 

ND 

Surrogate  Recovery,  % 

100 

100 

100 

Analysis  Date: 

1/9/86 

1/11/86 

1/13/85 

a  -  These  compounds  coelute 
b  These  compounds  coelute 


f 


v-2Yt 
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Table  2.  601  QC 

(Concluded) 


310404 
%  Recovery 


Storage 

Dupl  i cate 

(Spike  Level 

Sample  ID#: 

Blank 

310442 

C  * .  n  /  '  \ 

_ -/ _ 

Compound  _ Concentration  ug/L 


Chloromethane 

ND 

ND 

95 

Bromometnane 

ND 

ND 

99 

Dichlorodif luoromethane 

ND 

ND 

NS 

Vinyl  chloriae 

ND 

ND 

102 

Chloroethane 

ND 

ND 

100 

Methylene  chloride 

1.4 

O.S* 

9S 

Trich lor of luoromethane 

ND 

ND 

99 

1,1-OCE 

ND 

ND 

99 

1,1-DCA 

ND 

ND 

102 

trans-1 ,2-DCE 

ND 

ND 

102 

Chloroform 

ND 

ND 

102 

1  ,2-DCA 

ND 

ND 

93 

1 ,1 ,1-TCA 

ND 

ND 

106 

Carbon  tetrachloride 

ND 

ND 

102 

Bromodicnlorometnane 

ND 

ND 

QC 

1 ,2-0ichIcropropane 

ND 

ND 

99 

trans-1 ,3-Dichloropropane 

ND 

ND 

10C 

TCE 

Di bromoch 1  or ome thane3 

ND 

ND 

109 

1 ,1 ,2-Tri chloroethane3 
cis-1 ,3-Dichloropropanea 

ND 

ND 

96 

Chloroethyl vinyl  ether 

ND 

ND 

92 

Bromoform 

ND 

ND 

89 

Tetrachloroethane*3 

Tetrachloroethene^1 

ND 

ND 

96 

Chlorobenzene 

ND 

ND 

93 

Dichlorobenzenes 

ND 

ND 

101 

Surrogate  Recovery,  % 

102 

117 

NS 

Analysis  Date: 

1/13/36 

1/11/86 

1/11/ 

a  -  These  compounds  coelute 
b  *  These  compounds  coelute 
*  -  Below  normal  laboratory  background  level 

NS  -  Not  spiked 


&2Yt 
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Table  3.  602  Results 


Sample  ID#: 

Comoound 

810400 

810404 

Cone 

810408 

entraticn  uq/L 

810416 

810421 

Benzene 

NO 

ND 

0.91 * 3 

ND 

ND 

Toluene 

0.2 

0.3 

0.3 

2.0 

ND 

Ethylbenzene 

0.3 

0.4 

0.3 

0.6 

0.6 

Chlorobenzene^ 

NO 

ND 

0.4 

ND 

ND 

Xylenes? 

ND 

ND 

0.4 

ND 

ND 

Dichlorobenzenes 

NO 

ND 

• 

1.8 

ND 

ND 

Analysis  Date: 

1/10/36 

1/10/86 

1/11/86 

1/11/86 

1/11 

%  Surrogate  Recovery 

100 

98 

118 

106 

93 

1  Chlorobenzene  and  meta-xylene 

?  Ortho-xylene  and  para-xylene 

3  Confirmed  by  GC/MS  using  EPA  Method  624 


i4-:v) 
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Table  3.  602  Results 

(Continued) 


Sample  ID#: 

Compound 

810438 

810442 

Con 

310446 

centration  ug/L 

810450 

310454 

Benzene 

ND 

ND 

ND 

ND 

ND 

Toluene 

ND 

ND 

ND 

ND 

ND 

Ethylbenzene 

0.6 

0.6 

0.5 

0.4 

0.4 

Chlorobenzene^- 

ND 

ND 

ND 

ND 

ND 

Xylenes^ 

ND 

ND 

ND 

ND 

ND 

Di chlorobenzenes 

ND 

0.5 

ND 

ND 

ND 

Analysis  Date: 

1/11/86 

1/11/86 

1/11/86 

1/11/86 

1/11/86 

%  Surrogate  Recovery 

104  . 

102 

103 

103 

99 

1  Chlorobenzene  and  meta-xylene 
^  Ortho-xylene  and  para-xylene 


h-2-ic 
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Table  3 .  602  Results 

(Concluded) 


Detection 


Sample  ID#: 

810478 

810-282 

Limit 

Compound 

Concentration  uq/L 

Benzene 

ND 

ND 

0.2 

Toluene 

0.2 

ND 

0.2 

Ethylbenzene 

0.9 

1.1 

0.2 

Chlorobenzene^ 

NO 

ND 

0.2 

Xy  lenes^ 

NO 

ND 

0.2 

Dichlorobe.nzenes 

ND 

ND 

0.4 

Analysis  Date: 

1/13/86 

1/13/86 

Sur-'-ccate  Recovery 

103 

105 

';e"ie  and  rneta-xylene 
'  and  para-xy lene 


i 


h-2-u 
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Table  4.  602  QC 


S1Q40Q 
%  Recovery 

Method  Method  Method  Storage  810454  (Spike  Leve- 


Sample  IDA: 

Blank 

Blank 

Blank  B 

lank 

D  up  1 icate 

5  ug/L 

Compound 

Concentration 

ug/L 

Benzene 

NO 

NO 

ND 

ND 

ND 

113 

Toluene 

0.4 

ND 

0.3 

ND 

ND 

113 

Ethylbenzene 

0.9 

1.1 

1  .0 

1.3 

0.4 

97 

Chlorobenzene1 

0.2 

ND 

ND 

ND 

ND 

108 

Xylenes2 

ND 

ND 

ND 

ND 

ND 

108 

Oi chlorobenzenes 

NO 

ND 

ND 

ND 

ND 

105 

Analysis  Date: 

1/10/86 

1/11/86 

1/13/36 

1/13/86 

1/11/86 

1/11/86 

%  Surrogate  Recovery 

NA 

NA 

NA 

97 

101 

110 

1  Chlorobenzene  and  meta-xylene 

2  Ortho-xylene  and  para-xylene 
NA  -  Not  added 
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Table  5.  625  Results 


Sample  ID#: 


810406 


310410 


Priority  Pollutants 


Concentration  (ug/L) 


Phenol 

ND 

3 

Sis(2-ethylhexyl)phthalate 

15* 

7* 

All  Other  Priority  Pollutants 

ND 

ND 

Detection  Limit 

2 

2 

Surrogate  Recoveries 


Percent  (%) 


2-Fluorophencl 

66 

40 

Phenol -ds 

62 

10 

Nitrobenzene-d5 

74 

63 

2-Pluorobipheny  1 

74 

72 

2 ,4 ,6-Tribromophenol 

64 

58 

Terphenyl-di4 

88 

100 

ND  -  Not  Detected 
*  At  normal  background  levels 


11-2-1*5 
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Table  6.  525  QC 


Sample  ID#: 


Method  Blank 


Priority  Pol lutants 


Concentration  (ug/L) 


Benzyl  butyl  phthalate  2 

All  Other  Priority  Pollutants  ND 


Detection  Limit  2 


Surrogate  Recoveries  _ Percent  (%) 


2-Fluorophenol  64 
Phenol -d5  64 
Nitrobenzene-dj  72 
2-Fluorobiphenyl  66 
2 ,4 ,6-Tribromophenol  35 
Terphenyl-di4  110 


ND  -  Not  Detected 


H-2-M 
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Table  7.  Oil  &  Grease/Petrol eum  Hydrocarbons  Results 


Sample  ID 

Oil  &  Grease,  mg/L 

Petroleum  H vdrocarbons ,  mg/L 

810401 

2.2 

1.8 

310405 

1.8 

NA 

810409 

0.9 

NA 

310417 

0.7 

NA 

810420 

0.9 

NA 

310439 

0.4 

NA 

810443 

0.4 

NA 

810447 

0.2 

NA 

810451 

0.4 

NA 

810455 

0.8 

NA 

810479 

0.4 

NA 

310483  ■ 

0.2 

NA 

NA  -  Not  analyzed 


* 
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Table  8.  Oil  &  Grease/Petrol eum  Hydrocarbons  QC 

Sample  ID 
Method  Blank 


Oil  &  Grease,  mg/L 


Petroleum  Hydrocarbons ,  me 


0.2 


0.2 


t 


H-24t 
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Table  9.  Total  Phenols  Results 


Sample  ID 
810403 
310412 
810413 
310414 
810415 
810419 
810422 
810437 
810441 
810445 
810449 
810453 
810457 
810481 


Total  Phenols,  ug/L 


18 

28 

100 

37 

35 

33 
30 

34 
33 
46 

5 

9 

30 

40 


M  -21  i 
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Table  10.  Total  Phenols  QC 


Sample  ID 
Method  Blank 
810412  duplicate 
810449  spiked  at  100  ug/L 


Total  Phenols,  ug/L 
4 

31 

92%  Recovery 


I 
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Table  11.  Lead  Results 


Sample  ID 
810402 


Lead,  uq/L 
<20 


AeroV i ronment 
8601-013 
Page  21  cf  22 


Table  13.  Eight  Metals  Results 


Waters,  pq/L 


S angle  ID 

Arseni c 

Barium 

Cadmium 

Ch^omi um 

Lead 

Mercury 

Selen i um 

3-* '  j  ~  f 

810407 

<10 

<50 

<10 

<10 

<20 

<i 

<10 

310411 

<10 

120 

<10 

<10 

<20 

<1 

<10 

<10 

810418 

<10 

160 

<10 

<10 

<20 

<1 

<10 

<10 

310423 

<10 

70 

<10 

<10 

<20 

<1 

<10 

<10 

310436 

<10 

70 

<10 

<10 

<20 

<1 

s  i  r, 

Mu 

<10 

810440 

<10 

<50 

<10 

<10 

<20 

<1 

<10 

<10 

310444 

<10 

<50 

<10 

<10 

<20 

<1 

<10 

50 

810448 

<10 

<50 

<10 

<10 

30 

<1 

<10 

< '  r 

A  V 

810452 

<10 

80 

<10 

<10 

<20 

<1 

<10 

<10 

810456 

<10 

70 

<10 

<10 

<20 

<1 

<10 

<10 

810480 

<10 

<50 

<10 

<10 

<20 

<1 

<10 

<10 

H '  -oi 
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'able  14.  Eight  Metals  QC 


Waters,  ug/L 


Sample  ID 

Arseni c 

Bar i  um 

Cadmi um 

Chromi um 

Lead 

Mercury 

Selenium 

S’ 1 ver 

Method  Blank 

<10 

<50 

<10 

<10 

<20 

<1 

<10 

<10 

810407 
dupl icate 

<10 

<50 

<10 

<10 

<20 

<1 

<10 

<10 

810430  spike 

1Q6HR 

94HR 

99%R 

98%R 

9  7  HR 

100HR 

98HR 

Q-"=. 

spi<e  level 

200 

2,000 

2,000 

2,000 

2,000 

2 

200 

2,000 

R  -  Recovery 


U-2b2 
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S25  Myrtle  Avenue 
Monrovia,  CA  91016 

Attention:  Chris  Lovedanl 

Subject:  Thirty-four  Waters  for  Analysis; 

Received  1/10/86 

Selected  samples  we’-e  analyzed  following  EPA  Method  601  for  waters  using 
1%  SP- 1000  on  Carbopack  B  as  the  primary  column.  The  method  can  be  summarized 
as  follows: 

Helium  is  bubbled  through  5  mL  of  water  sample  contained  in  a 
specially  designed  purging  chamber  at  ambient  temperature.  Tne 
purgeable  halcgenated  organic  compounds  are  efficiently  transferred 
from  tne  aqueous  phase  to  the  vapor  phase.  The  vapor  is  swept 
through  a  sorbent  column  where  the  purgeables  are  trapped.  After 
purging  is  completed,  the  sorbent  column  is  heated  and  back  flushed 
with  helium  to  desorb  the  purgeables  onto  a  gas  chromatographi c 
column.  Tne  gas  chromatograph  is  temperature  programmed  to 
separate  tne  purgeables  which  are  then  detected  with  a  Hall 
detector. 
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Results  are  presented  in  Table  1  including  recoveries  of  dibromethane  which  was 
employed  as  a  surrogate.  QC  results  for  Method  601  are  presented  in  Table  2. 

Selected  samples  were  analyzed  following  EPA  Method  602  using  5%  SP- 1200/ 1 .75% 
Bentone  34  as  the  primary  column.  The  method  can  be  summarized  as  follows: 

Helium  is  bubbled  through  5  mL  of  water  sample  contained  in  a 
specially  designed  purging  chamber  at  ambient  temperature.  The 
purgeable  halogenated  organic  compounds  are  efficiently  transferred 
from  the  aqueous  phase  to  the  vapor  phase.  The  vapor  is  swept 
through  a  sorbent  column  where  the  purgeables  are  trapped.  After 
purging  is  completed,  the  sorbent  column  is  heated  and  back  flushed 
with  helium  to  desoro  the  purgeables  onto  a  gas  chromatographic 
column.  The  gas  chromatograph  ’s  temperature  programmed  to 
separate  the  purgeables  which  are  then  detected  with  a  PID 
detector. 

Results  are  presented  in  Table  3,  including  recoveries  of  bromof luorobenzene 
which  was  employed  as  a  surrogate.  QC  results  for  Method  602  are  presentee  in 
Table  4. 
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NATIONAL  bureau  of  STANDARDS  1963-A 
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Selected  samples  were  analyzed  for  oil  and  grease  by  extracting  water  with 
freon  (EPA  Method  3550)  and  then  analyzing  the  solvent  by  infrared  spectroscopy 
using  EPA  Method  413.2.  Results  are  presented  in  Table  5  with  QC  results  in 
Table  6. 

Selected  samples  were  analyzed  for  total  phenols  by  distillation  and 
measurement  of  a  colored  complex  by  UV-visible  spectroscopy  employing  EPA 
Method  420.1.  Results  are  presented  in  Table  7  with  QC  results  in  Table  8. 

Selected  samples  were  analyzed  for  eight  metals  by  digestion  with  nitric  acid 
followed  by  atomic  absorption  spectrophotometry .  Results  are  presented  in 
Table  9  with  QC  results  in  Table  10. 


Submitted  by: 


Qreg  Nil 
Manage 


rrr 

Inorganic 


dL 


Chemistry 


GN/VLA/ats 


j 

Viorica  Lopez-Avil a ,  Ph.D. 
Technical  Director 


These  results  were  obtained  by  following  standard  laboratory  procedures;  the 
liability  of  Acurex  Corporation  shall  not  exceed  the  amount  paid  for  this 
report.  In  no  event  shall  Acurex  be  liable  for  special  or  consequential  damages. 
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Table  1.  601  Results 


Sample  ID#: 

810424 

810428 

810458 

810460 

Compound 

Concentration 

uq/L 

Chloromethane 

ND 

ND 

ND 

ND 

3romo methane 

ND 

ND 

ND 

ND 

Dichlorodif luoromethane 

ND 

ND 

ND 

ND 

Vinyl  chloride 

ND 

ND 

ND 

ND 

Chloroethane 

ND 

ND 

ND 

ND 

Methylene  chloride 

1.5* 

1.4* 

0.9* 

0.8* 

Tr i chi orof luoromethane 

ND 

ND 

ND 

ND 

1,1-DCE 

ND 

ND 

ND 

ND 

1 ,1-OCA 

ND 

ND 

ND 

ND 

trans-1 ,2-0CE 

ND 

ND 

ND 

ND 

Chloroform 

ND 

ND 

ND 

ND 

1,2-OCA 

ND 

ND 

ND 

ND 

1,1,1-TCA 

ND 

ND 

ND 

ND 

Carbon  tetrachloride 

ND 

ND 

ND 

ND 

Bromodi chloromethane 

ND 

ND 

ND 

ND 

1 ,2-Dichloropropane 

ND 

ND 

ND 

ND 

trans-1 ,3-Dichloropropane 

ND 

ND 

ND 

ND 

TCE 

Dibromochloromethane3 

ND 

ND 

ND 

ND 

1 ,1 ,2-Trichloroethanea 
cis-1 ,3-Dichloropropanea 

ND 

ND 

ND 

ND 

Chloroethyl vinyl  ether 

ND 

ND 

ND 

ND 

Bromoform 

ND 

ND 

ND 

ND 

Tetrachloroethane13 

Tetrachloroethene^ 

ND 

ND 

ND 

ND 

Chlorobenzene 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

ND 

ND 

Surrogate  Recovery,  % 

95 

84 

83 

101 

Analysis  Date: 

1/13/86 

1/13/86 

1/13/86 

1/13/86 

• 

a  -  These  compounds  coelute 
b  -  These  compounds  coelute 
*  -  Below  normal  laboratory 

background  level 
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Table  1 .  601  Results 

(Concluded) 


Detection 


Sample  ID#: 

810476 

810484 

810488  810492 

Limit 

Compound 

Concentration  ug/L 

Chloromethane 

ND 

ND 

ND 

ND 

0.08 

Bromomethane 

ND 

ND 

ND 

ND 

1 

Dichlorodif luoromethane 

ND 

ND 

ND 

ND 

2 

Vinyl  chloride 

ND 

ND 

ND 

ND 

0.2 

Chloroethane 

ND 

ND 

ND 

ND 

0.5 

Methylene  chloride 

0.8* 

0.6* 

1.2* 

1.2* 

0.2 

Trichlorof luoromethane 

ND 

ND 

ND 

ND 

1 

1,1-DCE 

ND 

ND 

ND 

ND 

0.1 

1,1-DCA 

ND 

ND 

ND 

ND 

0.07 

trans-1 ,2-DCE 

ND 

ND 

ND 

ND 

0.1 

Chloroform 

ND 

ND 

ND 

ND 

0.05 

1,2-DCA 

ND 

ND 

ND 

ND 

0.03 

1 ,1 ,1-TCA 

ND 

ND 

ND 

ND 

0.03 

Carbon  tetrachloride 

ND 

ND 

ND 

ND 

0.1 

Bromodi chloromethane 

ND 

ND 

ND 

ND 

0.1 

1 ,2-Dichloropropane 

ND 

ND 

ND 

ND 

0.04 

trans-1 ,3-Dichloropropane 

ND 

ND 

ND 

ND 

0.3 

TCE 

Dibromochloromethanea 

ND 

ND 

ND 

ND 

0.1 

1 ,1 ,2-Trichloroethanea 
cis-l  ,3-0ichloropropanea 

ND 

ND 

ND 

ND 

0.2 

Chloroethyl vinyl  ether 

ND 

ND 

ND 

ND 

0.1 

Bromoform 

ND 

ND 

ND 

ND 

0.2 

Tetrachloroethaneb 

Tetrachloroethene*5 

ND 

ND 

ND 

ND 

0.3 

Chlorobenzene 

ND 

ND 

ND 

ND 

0.2 

Dichlorobenzenes 

ND 

ND 

ND 

ND 

0.3 

Surrogate  Recovery,  X 

116 

88 

100 

89 

Analysis  Date: 

1/13/86 

1/14/86 

1/14/86 

1/14/86 

a  -  These  compounds  coelute 
b  -  These  compounds  coelute 
*  -  Below  normal  laboratory  background  level 
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Table  2.  601  QC 


Method  Method  Storage 

Blank  Blank  Blank 


Compound 


Concentration  ug/L 


Chloromethane 

ND 

ND 

ND 

Bromo methane 

ND 

ND 

ND 

Dichlorodif luoromethane 

ND 

ND 

ND 

Vinyl  chloride 

ND 

ND 

ND 

Chloroethane 

ND 

ND 

ND 

Methylene  chloride 

1.7 

1.6 

4 

Tri chi  or of luoromethane 

ND 

ND 

ND 

1,1-DCE 

ND 

ND 

ND 

1 ,1-0CA 

ND 

ND 

ND 

trans-1 ,2-DCE 

ND 

ND 

ND 

Chloroform 

ND 

0.37 

0 

1,2-DCA 

ND 

ND 

ND 

1,1,1-TCA 

ND 

ND 

ND 

Carbon  tetrachloride 

ND 

ND 

ND 

Bromodi chloromethane 

ND 

ND 

ND 

1 ,2-Dichloropropane 

ND 

ND 

ND 

trans-1 ,3-Dichloropropane 

ND 

ND 

ND 

TCE 

Dibromochloromethanea 

ND 

ND 

ND 

1 ,1 ,2-Trichloroethanea 
cis-1 ,3-Dichloropropanea 

ND 

ND 

ND 

Chloroethyl vinyl  ether 

ND 

ND 

ND 

Bromoform 

ND 

ND 

ND 

Tetrachloroethaneb 

Tetrachloroethene^ 

ND 

ND 

ND 

Chlorobenzene 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

ND 

Surrogate  Recovery,  1  100  *  95 

Analysis  Date:  1/13/86  1/14/86  1/14/86 


a  -  These  compounds  coelute 
b  -  These  compounds  coelute 

*  -  Error  in  integration  -  unable  to  measure  surrogate  recovery 


H  -2*) 
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Table  2.  601  QC 

(Concluded) 


Sample  ID#: 


Oupl  icate 
810484 


310488 
%  Recovery 
(Spike  Level 
5  ug/L) 


Compound 


Concentration  uQ/L 


Chloromethane 

ND 

Bromomethane 

ND 

Dichlorodifluoromethane 

ND 

Vinyl  chloride 

ND 

Chloroethane 

ND 

Methylene  chloride 

1 

Tr ichlorofl uoromethane 

ND 

1,1-DCE 

ND 

1,1-OCA 

ND 

trans-1 ,2-DCE 

ND 

Chloroform 

ND 

1,2-OCA 

ND 

1,1,1-TCA 

ND 

Carbon  tetrachlor ide 

ND 

Bromodichloromethane 

ND 

1 ,2-Dichloropropane 

ND 

trans-1 ,3-Dichloropropane 

ND 

TCE 

ND 

Dibromochloromethane3 

1,1,2-Tri chloroethane3 

ND 

cis-l,3-Dichloropropane3 

Chloroethylvinyl  ether 

ND 

Bromoform 

ND 

Tetrachloroethaneb 

ND 

Tetrachloroethene^ 

Chlorobenzene 

ND 

Dichlorobenzenes 

ND 

96 
88 
98 

98 
104 

99 

103 
101 
100 

98 
86 

100 

95 

99 
100 

97 
102 
102 

102 

ND 

104 

102 

97 

102 


Surrogate  Recovery,  X  110  NS 


Analysis  Date:  1/14/86  1/14/86 


a  -  These  compounds  coelute 
b  -  These  compounds  coelute 
*  -  Below  normal  laboratory  background  level 
NS  -  Not  spiked 
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Table  3 .  602  Results 


Sample  ID#: 

Compound 

810424 

810428  810458 

Concentration  yg/L 

810460 

810466 

Benzene 

NO 

ND 

ND 

ND 

ND 

Toluene 

0.2 

0.3 

ND 

0.7 

ND 

Ethylbenzene 

0.8 

0.5 

0.5 

0.6 

0.6 

Chlorobenzene* 

NO 

ND 

ND 

ND 

ND 

Xylenes^ 

ND 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

NO 

NO 

ND 

ND 

ND 

Analysis  Date: 

1/13/86 

1/13/86 

1/13/86 

1/13/86 

1/13/86 

i  Surrogate  Recovery 

96 

89 

93 

98 

97 

*  Chlorobenzene  and  meta-xylene 
2  Ortho-xylene  and  para-xylene 
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Table  3.  602  Results 

(Continued) 


Sample  ID#: 

Compound 

810470 

810472  810474 

Concentration  uq/L 

810476 

810484 

Benzene 

ND 

ND 

ND 

ND 

ND 

Toluene 

0.3 

0.3 

0.3 

1.2 

0.3 

Ethylbenzene 

0.7 

0.6 

0.6 

0.8 

0.5 

Chlorobenzene* 

ND 

ND 

ND 

ND 

ND 

Xylenes2 

ND 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

ND 

ND 

ND 

Analysis  Date: 

1/13/86 

1/13/36 

1/13/86 

1/13/86 

1/13/ 

%  Surrogate  Recovery 

98 

98 

100 

97 

94 

1  Chlorobenzene  and  meta-xylene 

2  Ortho-xylene  and  para-xylene 


w-zu 
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Table  3.  602  Results 

(Concluded) 


Detection 


Sample  ID#: 

810488 

810492 

Limit 

Compound 

Concentration  yg/L 

Benzene 

ND 

ND 

0.2 

Toluene 

ND 

ND 

0.2 

Ethylbenzene 

0.4 

0.6 

0.2 

Chlorobenzene1 

ND 

ND 

0.2 

Xylenes2 

ND 

•ND 

0.2 

Dichlorobenzenes 

ND 

ND 

0.4 

Analysis  Date: 

1/13/86 

1/14/86 

%  Surrogate  Recovery 

97 

88 

1  Chlorobenzene  and  meta-xylene 

2  Ortho-xylene  and  para-xylene 


AeroV ironment 
8601-026 
Page  11  of  17 


Table  4. 

602  QC 

Sample  ID#: 

Method 

Blank 

Method 

Blank 

Storage 

Blank 

810488 

Dupl icate 

S10492 
%  Recovery 
(Spike  Level 
5  uq/L) 

Compound 

Concentration 

yq/L 

Benzene 

ND 

ND 

ND 

0.3 

91 

Toluene 

0.3 

0.3 

ND 

0.5 

94 

Ethylbenzene 

1.0 

0.9 

0.7 

0.6 

94 

Chlorobenzene^ 

ND 

ND 

ND 

0.2 

■93 

Xylenes1 2 

ND 

ND 

ND 

ND 

94 

Dichlorobenzenes 

ND 

ND 

ND 

ND 

92 

Analysis  Date: 

1/13/86 

1/13/86 

1/13/86 

1/13/86 

1/14/86 

°L  Surrogate  Recovery 

NA 

NA 

NA 

101 

101 

1  Chlorobenzene  and  meta-xylene 

2  Ortho-xylene  and  para-xylene 
NA  -  Not  added 


H  *2(*'*J 
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Table  5.  Oil 

Sample  ID 

810434 

810459 

810467 

810471 

810473 

810485 

810489 

S10493 


Grease  Results 

Oil  &  Grease,  mg/L 

0.8 

<0.1 

0.5 

0.4 

0.4 

0.8 

1.4 

0.6 


H-&6 
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Table  6.  Oil  &  Grease  QC 

Sample  ID  Oil  &  Grease,  mg/L 

Method  blank  0.2 


M'£U« 
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Table  7.  Total  Phenols  Results 


Sample  ID 
810427 
810435 
810463 
810469 
810487 
810491 


Total  Phenols,  ug/L 
16 
6 

14 

20 

22 

17 


810494 


10 
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Table  8.  Total  Phenols  QC 

Sample  ID  Total 

Method  Blank 
810427  duplicate 
810494  spiked  at  100  yg/L 


Phenols ,  Uq/L 
6 

14 

104%  Recovery 
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Table  9.  Eight  Metals  Results 


Concentration ,  yg/L 


Sample  ID 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

Selenium 

Silver 

810426 

<10 

110 

<10 

<10 

30 

<1 

<10 

<10 

810462 

<10 

120 

<10 

<10 

<20 

<1 

<10 

<10 

810464 

<10 

<50 

<10 

<10 

<20 

<1 

<10 

<10 

810468  ' 

<10 

<50 

<10 

<10 

<20 

<1 

<10 

<10 

810486 

<10 

<50 

<10 

<10 

<20 

<1 

<10 

<10 

810490 

<10 

120 

<10 

<10 

40 

<1 

<10 

<10 

810495 

<10 

<50 

<10 

<10 

<20 

<1 

<10 

<10 
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Table  10.  Eight  Metals  QC 


Concentration,  ug/L 


Sample  ID 

Arsenic 

Barium 

Cadmi urn 

Chromium 

Lead 

Mercury 

Selenium 

Si  1  ve 

Method  Blank 

<10 

<50 

<10 

<10 

<20 

<1 

<10 

<10 

810486 

duplicate 

<10 

<50 

<10 

<10 

<20 

<1 

<10 

<10 

U-27C 
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CHEMICAL  ANALYSIS  OF  WATER  SAMPLE 


RECEIVED 

JAN  2  7  1986 

AtfOWrunmer.i  me 


JANUARY  20.  1986 
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CHRIS  LOVEDAHL 
AEROVIRONMENT.  INC. 
825  MYRTLE  AVENUE 
MONROVIA.  CA  91016 


BY 

ACUREX  CORPORATION 
555  CLYDE  AVENUE 
MOUNTAIN  VIEW.  CA  9M039 


A  ACUREX 
Corporation 
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AeroV ironment ,  Inc. 

825  Myrtle  Avenue 
Monrovia,  CA  91016 

Attention:  Chris  Lovedahl 


Subject:  One  Water  for  Analysis;  Received  1/11/36 


One  sample  was  analyzed  for  total  phenols  by  distillation  and  measurement  of  a 
colored  complex  by  UV-visible  spectroscopy  employing  EPA  Method  420.1.  Results 
are  presented  in  Table  1  with  QC  results  in  Table  2. 
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These  results  were  obtained  by  following  standard  laboratory  procedures;  the 
liability  of  Acurex  Corporation  shall  not  exceed  the  amount  paid  for  this 
report.  In  no  event  shall  Acurex  be  liable  for  special  or  consequential  damages. 
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ACUREX 
X~  Corporation 


Energy  &  Environmental  Division 


AeroVircnmer.t ,  Inc. 

325  Myrtle  Avenue 
Monrovia,  CA  91016 

Attention:  C'nris  Lovedanl 

Subject:  Fi-ty-cne  Waters  for  Analysis; 

Received  1/13/85 

Selected  samples  were  analyzed  following  EPA  Method  601  for  waters  using 
1*.  SP-1000  on  Carbopacx  3  as  the  primary  column.  The  method  can  be  summarized 
as  ^ollcws: 

Helium  ’s  bubbled  through  5  mL  of  water  sample  contained  in  a 
specially  designed  purging  chamber  at  ambient  temperature.  The 
ourgeable  nalogenated  organic  compounds  are  efficiently  transferred 
from  the  aqueous  phase  to  the  vapor  phase.  The  vapor  is  swept 
through  a  sorbent  column  where  the  purgeables  are  trapped.  After 
purging  is  completed,  the  sorbent  column  is  heated  and  back  flushed 
with  helium  to  desorb  trie  purgeables  onto  a  gas  chromatographic 
column.  The  gas  chromatograpn  is  temperature  programmed  to 
separate  tne  purgeables  wnich  are  then  detected  with  a  Hall 
detector. 

Results  are  presented  in  Table  1  including  recoveries  of  dibromethane  which  was 
employed  as  a  surrogate.  QC  results  for  Metnod  601  are  presented  in  Table  2. 

Selected  samples  were  analyzed  following  EPA  Method  602  using  5%  5P-120C/1 .75% 
3entcne  34  as  the  primary  column.  The  method  can  be  summarized  as  follows: 

Helium  is  bubbled  through  5  mL  of  water  sample  contained  in  a 
specially  designed  purging  chamber  at  ambient  temperature.  The 
purgeable  halogenated  organic  compounds  are  efficiently  transferred 
from  the  aqueous  phase  to  the  vapor  phase.  The  vapor  is  swept 
tnrough  a  sorbent  column  where  the  purgeables  are  trapped.  After 
purging  is  completed,  the  sorbent  column  is  heated  and  back  flushed 
with  helium  to  desorb  the  purgeables  onto  a  gas* chromatographi c 
column.  The  gas  chromatograph  is  temperature  programmed  to 
separate  the  purgeables  which  are  then  detected  with  a  P ID 
detector. 

Results  are  presented  in  Table  3,  including  recoveries  of  bromof luorobenzene 
wnicn  was  employed  as  a  surrogate.  QC  results  for  Method  602  are  presented  in 
"able  4 . 
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Selected  samples  were  analyzed  for  pesticides  following  Method  509A  and 
herbicides  following  Method  5098  (Standard  Methods  for  the  Examination  of  Water 
and  Wastewater,  loth  edition).  A  3"  0V-1  column  was  employed  as  the  primary 
column  for  pesticides.  A  5-foct  1.5*  SP-2250/1 .95*  SP-2401  was  used  as  tne 
primary  column  for  the  herbicides.  Samples  for  pesticide  analysis  were 
extracted  with  methylene  chloride,  solvent  exchanged,  concentrated ,  and  then 
injected  into  a  gas  chromatograph  operated  isothermal ly.  Detection  of  the 
eluting  compounds  were  performed  with  an  electron  capture  detector.  Samples 
for  nerpicioe  analysis  were  extracted  witn  diethyl  etner  and  the  extract 
nyarolyzed.  The  herbicide  acids  were  methylated  and  then  injected  into  a  gas 
chromatographic  system  operated  isothermally.  An  electron  capture  detector  was 
employee  for  detection  of  the  herbicides.  Results  of  tne  509A  analyses  are 
oresented  in  Table  5  with  QC  '•esults  in  Table  6.  Results  of  the  5098  analyses 
are  oresented  in  Table  7  witn  QC  results  in  Table  8. 

Selected  samples  were  analyzed  for  EDS  following  the  California  Metnod. 

Samples  for  EDB  analysis  were  extracted  with  hexane  then  injected  into  a  gas 
chromatographic  system  operated  isothermally.  An  electron  capture  detector  was 
employed  for  detection  of  EDB.  Results  of  the  analyses  are  presented  in 
Table  9  with  QC  results  in  Table  10. 

One  water  samole  was  analyzed  for  semivolatile  organics  according  to  U.S.  EPA 
Method  8270  (Test  Methods’ for  Evaluating  Solid  Waste  -  SW846  ,  2nd  Ed.,  1932). 
Results  are  presented  in  Table  11.  The  method  can  be  summarized  as  follows: 

One  liter  of  sample  is  serially  extracted  with  metnylene  chloride. 

Tne  methylene  chloride  extracts  are  compined,  dried  and 
concentrated.  The  concentrate  is  injected  into  GC/MS  systems  set 
specifically  for  the  separation  and  measurement  of  the  priority 
pollutants.  Qualitative  identification  of  the  priority  pollutants 
is  performed  initially  using  the  relative  retention  times,  the 
relative  abundance  of  three  characteristic  ions  and  their  ratios. 

The  entire  mass  spectrum  is  reviewed  before  an  identification  is 
recorded.  Quantitative  analysis  is  performed  using  an  internal 
stanaard  with  a  single  characteristic  ion. 

Prior  to  analysis  every  sample  is  spiked  with  surrogate  compounds  as  part  of 
Acurex's  Quality  Control  Program.  These  compounds  simulate  the  behavior  of 
compounds  of  interest  and  confirm  that  acceptable  recoveries  are  being  achieved 
on  every  sample.  Other  semivolatile  QC  is  reported  in  fable  12. 

Selected  samples  were  analyzed  for  oil  and  grease  by  extracting  the  water  witn 
freon  (EPA  Method  3550)  and  then  analyzing  the  solvent  by  infrared  spectroscopy 
using  EPA  Method  413.2.  Results  are  presented  in  Table  13  with  QC  results  in 
Table  14. 
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Selected  samples  were  analyzed  for  petroleum  hydrocarbons  by  extracting  the 
*2ce'‘  witn  freon  ( EP A  Method  3550),  passing  the  extract  across  silica  gel,  and 
t^en  analyzing  t.ne  solvent  by  infrared  spectroscopy  using  E?A  Method  413.2. 
Resu'ts  are  presented  in  Table  13  with  QC  results  in  Table  14. 

Selected  samples  were  analyzed  for  lead  by  digestion  with  nitric  acid  followed 
pv  atomic  absorption  spectrophotometry .  Results  are  presented  in  Table  15  with 
22  '•esults  in  "able  15. 

Selected  samples  were  analyzed  for  eight  metals  by  digestion  with  nitric  acid 
lowed  oy  atomic  absorption  spectrophotometry .  Results  are  presented  in 
"ao’e  17  with  QC  results  in  Table  13. 

Se’etteo  samples  were  analyzed  for  chlorice  argentcmetrically  by  titrating  with 
silver  nitrate  (Method  407 A  -  Standard  Methods  for  the  Examination  of  Water  and 
wastewater,  loth  edition).  Selected  samples  were  analyzed  for  nitrate  using 
the  3rucine  Method  (E?A  Method  352.1).  Selected  samples  were  analyzed  for 
su'*ate  turpidimetrically  by  measuring  the  turbidity  of  barium  sulfate  with  a 
-epnetometer  (ERA  Method  375.4).  Results  are  presented  in  Table  19  witn  QC 
results  in  "able  20. 


Submitted  by: 

Greg  Nicon 1  ’ 

Manager/inorganic  Chemistry 


G  ?«/  VLA  /  a  t  s 


Yiorica  Lopez-Avi la,  Ph.b. 
Technical  Director 


These  results  were  obtained  by  following  standard  laboratory  procedures;  tne 
liability  of  Acurex  Corporation  shall  not  exceed  the  amount  paid  for  this 
report.  In  no  event  shall  Acurex  be  liable  for  special  or  consequential  damages. 
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Table  1 .  601  Results 


S  amp  1  e 


10# 


510231  810496  810500 


310502 


Compound 


Concentration  uc/L 


Chloromethane 
3 nomo methane 
3icn  lorodi f lucrometnane 
Vinyl  cnlorioe 
Chloroethane 
Methylene  chloride 
T  ri cn lorof luorcmetnane 

1.1- OCE 

1.1- OCA 
trans-1 ,2-DCE 
Chloroform 

1.2- OCA 

1.1.1- TCA 

Carbon  tetracnloride 
3romodi ch 1 or ome thane 
i  ,2-Dichloropropane 
trans-1 ,3-Di ch loropropane 
TCE 

Dibromochloromethane3 

1 .1 .2- Trichloroethanea 
cis-1 ,3-Di ch loropropane3 
Chloroethyl vinyl  ether 
Bromoform 

Tetrachloroethane^ 

Tetrachloroethene^ 

Chlorobenzene 

Dichlorobenzenes 


Surrogate  Recovery,  % 


Analysis  Date: 


ND 

NO 

NO 

ND 

ND 

0.8* 

ND 

NO 

ND 

ND 

NO 

ND 

ND 

ND 

NO 

ND 

ND 

ND 

ND 

ND 

ND 

NO 

ND 

ND 


88 


1/14/86 


ND 

ND 

ND 

ND 

ND 

0.3* 

ND 

ND 

ND 

ND 

0.16 

ND 

ND 

ND 

ND 

ND 

ND 

0.4 

ND 

ND 

ND 

ND 

ND 

ND 


80 


1/14/86 


ND 

ND 

ND 

ND 

ND 

0.7* 

ND 

ND 

ND 

ND 

0.22 

ND 

ND 

ND 

ND 

ND 

ND 

0.4 

ND 

ND 

ND 

ND 

ND 

ND 


101 


1/14/86 


ND 

ND 

ND 

ND 

ND 

0  .5* 
ND 
ND 
ND 
ND 
ND 
NL 
ND 
ND 
ND 
ND 
ND 
ND 

ND 

ND 

ND 

NO 

ND 

ND 


58 


1/14/86 


a  -  These  compounds  coelute 

b  -  These  compounds  coelute 

*  -  Below  normal  laboratory  background  l»vel 

**  -  Confirmed  by  SC/NS  Method  624  (For  PCA/PCE,  only  PCE  found) 
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Samcle  ID#:  :  310508  '810510  811578  3U532C 


Chi oromethane 

HD 

ND 

ND 

ND 

Bromometnane 

ND 

ND 

ND 

ND 

Dich lorodif luoromethane 

ND 

ND 

ND 

ND 

Vinyl  chloride 

ND 

ND 

ND 

ND 

Chloroetnane 

ND 

ND 

ND 

ND 

Methylene  chloride 

0.7* 

2.1* 

1.1* 

2.4* 

Trich lorof luoromethane 

ND 

ND 

ND 

ND 

1 ,1-DCE 

ND 

ND 

ND 

ND 

1 ,1-0CA 

ND 

ND 

ND 

ND 

trans-1 ,2-DCE 

3.8 

ND 

ND 

9.3** 

Chloroform 

0.35 

ND 

ND 

0.33 

1 ,2-OCA 

ND 

ND 

•  ND 

ND 

1,1,1-TCA 

ND 

0.45 

ND 

ND 

Carbon  tetrachloride 

ND 

NO 

ND 

ND 

Bromodi Chl oromethane 

ND 

ND 

ND 

ND 

1  ,2-Dichloropropane 

ND 

ND 

ND 

0.41 

trans-1 ,3-Dich loropropane 

ND 

ND 

ND 

ND 

TCE 

Dibromochloromethane3 

106** 

0.5 

ND 

1 .3** 

1 ,1 ,2-Trichloroethanea 

Cis-l  ,3-Dichloropropanea 

ND 

ND 

ND 

ND 

Chloroethyl vinyl  ether 

ND 

ND 

ND 

ND 

3romoform 

ND 

ND 

ND 

ND 

Tetrachloroethaneb 

Tetrachloroetheneb 

3.7 

ND 

ND 

3.4** 

Chlorobenzene 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

ND 

ND 

Surrogate  Recovery,  X 

84 

88 

75 

86 

Analysis  Date: 

1/14/86 

1/14/86 

1/14/86 

1/14/86 

a  -  These  compounds  coelute 

b  -  These  compounds  coelute 

c  -  811582  confirmed  since  duplicate  contained  trans-1 ,2-DCE  at  11  yg/L 

*  -  Below  normal  laboratory  background  level 

**  -  Confirmed  by  GC/MS  Method  624  (For  PCA/PCE,  only  PCE  found) 
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~aol e  1 .  601  Results 

(Concluded) 


Detection 


Sample  ID*: 

311586 

311590 

811594 

811577 

Limit 

Compound 

Concentration 

ug/L 

Chi  orometha.ne 

ND 

ND 

ND 

ND 

0.08 

3romo methane 

NO 

ND 

ND 

ND 

Di chlorodif luorome thane 

ND 

ND 

ND 

ND 

2 

Vinyl  cnloriae 

ND 

ND 

ND 

ND 

0.2 

Chloroetnane 

ND 

ND 

ND 

ND 

0.5 

Metnylene  chloride 

1.3* 

0.8* 

0.7* 

0.9* 

0.2 

Tri chi  or of luorome thane 

ND 

ND 

ND 

ND 

1 

1,1-DCE 

ND 

ND 

ND 

ND 

0.1 

1 ,1-DCA 

ND 

ND 

ND 

ND 

0.07 

trans-1 ,2-DCE 

ND 

11** 

.  7.3 

ND 

0.1 

Chi oroform 

ND 

ND 

0.38 

0.21 

0.05 

1 ,2-DCA 

ND 

ND 

ND 

ND 

0.03 

1  ,1 ,1-TCA 

ND 

ND 

ND 

0.15 

0.03 

Carbon  tetrachloride 

ND 

ND 

ND 

ND 

0.1 

?romodichlorometnane 

•  ND 

ND 

ND 

ND 

0.1 

1 ,2-Di ch loropropane 

ND 

0.24 

0.23 

ND 

0.34 

trans-1 ,3-Dicnloropropane 

ND 

ND 

ND 

ND 

0.3 

TCE 

ND 

1.5** 

2.4** 

ND 

0.1 

Dibromocnloromethane3 

1 ,1 ,2-Trichloroethanea 

ND 

ND 

ND 

ND 

0.2 

cis-1 ,3-Dichloropropanea 
Chloroethylvinyl  ether 

ND 

ND 

ND 

ND 

0.1 

3romoform 

ND 

ND 

ND 

ND 

0.2 

Tetrachloroethaneb 

ND 

9.7** 

5.7** 

ND 

0.3 

Tetrachloroethene*3 

Chlorobenzene 

ND 

ND 

ND 

ND 

0.2 

Dichlorobenzenes 

ND 

ND 

ND 

ND 

0.3 

Surrogate  Recovery,  % 

103 

80 

97 

88 

Analysis  Date: 

1/15/86 

1/15/86 

1/15/86 

1/15/86 

a  -  These  compounds  coelute 

b  -  These  compounds  coelute 

*  -  3elow  normal  laboratory  background  level 

**  -  Confirmed  by  GC/MS  Method  624  (For  PCA/PCE,  only  PCE  found) 


H'22i 
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Taole  2.  601  QC 


811586 
%  Recovery 

Method  Method  Storage  811582  [Spike  Level 


Clvoromethane 

ND 

ND 

ND 

ND 

92 

Bromc methane 

ND 

ND 

ND 

ND 

101 

Oichlorodif 1 u or ome thane 

NO 

ND 

ND 

ND 

98 

Vinyl  chloride 

ND 

ND 

ND 

ND 

98 

Chloroethane 

ND 

ND 

ND 

ND 

95 

Methylene  chloride  1.6  1.5  0.7  2.0*  95 


T'i cnlorof luoromethane 

ND 

ND 

ND 

ND 

100 

1 ,1-DCE 

ND 

ND 

ND 

ND 

95 

1 ,1-DCA 

ND 

ND 

ND 

ND 

101 

traos-1 ,2-DCE 

ND 

ND 

ND 

11 

100 

Chlorcf crm 

0.14 

ND 

ND 

0.46 

95 

1,2-DCA 

ND 

ND 

ND 

ND 

91 

1 ,1  ,1-TCA 

ND 

ND 

ND 

ND 

96 

Carbon  tetrachloride 

ND 

ND 

ND 

ND 

97 

3romoci cn lor ome tnane 

ND 

ND 

ND 

ND 

87 

1 ,2-Dichloropropane 

ND 

ND 

ND 

0.47 

90 

trans-1 ,3-Dichloropropane 

ND 

ND 

ND 

ND 

95 

D ibromoch 1  or ome thane3 

ND 

ND 

ND 

1 .3 

94 

1 ,1 ,2-T'-ichloroethanea 
cis-1 ,3-Dichloropropanea 

ND 

ND 

ND 

ND 

38 

Chloroethylvinyl  ether 

ND 

ND 

ND 

ND 

37 

3romoform 

ND 

ND 

ND 

ND 

71 

Tetrachloroethane53 

Tetrachloroethene^ 

ND 

ND 

ND 

3.3 

92 

Chlorobenzene 

ND 

ND 

ND 

ND 

96 

Dichlorobenzenes 

ND 

ND 

ND 

ND 

98 

Surrogate  Recovery,  % 

★ 

100 

82 

116 

NS 

Analysis  Date: 

1/15/86 

1/15/86 

1/15/86 

1/15/86 

1/15/86 

a  -  These  compounds  coelute 
b  -  These  compounds  coelute 
*  -  Integration  error 

NS  -  Not  spiked 


AeroV i ronment 
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Table  3 .  602  Results 


Sample  ID?: 

310281 

310496 

310500 

310502 

310508 

Compound 

Concentration  ug/ 

L. 

Benzene 

MD 

ND 

ND 

ND 

ND 

Toluene 

ND 

0.2 

ND 

ND 

ND 

Ethylbenzene 

0.7 

0.8 

0.7 

0.6 

0 .3 

Chi  crobenzene’ 

MD 

ND 

ND 

ND 

ND 

Xylenes2 

ND 

ND 

ND 

ND 

ND 

Dicnlorobenzenes 

ND 

ND 

ND 

ND 

ND 

Analysis  Date: 

1/14/86 

1/14/86 

1/14/86 

1/14/86 

1/14/86 

%  Surrogate  Recovery 

91 

103 

90 

94 

99 

1  Chlorobenzene  and  meta-xylene 

2  Ortho-xylene  3nd  para-xylene 


H -2?b 


Table  3 


Sample  ID3:  3 1 C 5 1 0 

Compound  _ 


Benzene  ND 

Tcluene  NO 

ethylbenzene  0.7 

Chlorobenzene*  NO 

Xylenes^  NO 

Dichlorobenzenes  NO 

Analysis  Date:  1/14/86 

%  Surrogate  Recovery  97 


1  Chlorobenzene  and  meta-xylene 

2  Ortho-xylene  and  para-xylene 


AeroV i rcnment 
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602  Results 
(Continued) 


310573  311532  311536 

Concentration  ug/L 

311590 

NO 

MO 

ND 

ND 

‘ID 

0.2 

ND 

0.5 

0.5 

0.5 

0.5 

0.6 

NO 

ND 

ND 

ND 

NO 

ND 

ND 

ND 

NO 

ND 

ND 

ND 

1/14/36 

1/14/86 

1/14/36 

1/14/86 

93 

98 

98 

94 

,  i-l-A 


AeroVironnent 
8601-023 
3age  10  c*  Cl 


602  Results 
(Concluded) 


Detect' on 


Sample  ID#: 

311594 

Limit 

Compound 

Concentration 

ug/L 

Benzene 

ND 

0.0002 

"oluene 

0.3 

0.0002 

Ethyl  benzene 

0.3 

0.0002 

Chlorobenzene^ 

ND 

0 .0002 

Xylenes^ 

ND 

0.0002 

Oichlorobenzenes 

ND 

0.0004 

Analysis  Date: 

1/15/86 

“  Surrogate  Recovery 

104 

1  Chlorobenzene  and  meta-xylene 

2  Ortho-xylene  and  para-xylene 


h-220? 


Ill 


Ae^oVironment 
3601-025 
=age  11  c *  :: 


ad'e  4.  502  0C 


;  •  •  ; -c 
Recovery 


Samp "e  10* : 

Metnoc 

B 1  an* 

MetnoC 

3 1  anx 

Storage 

B 1  ank 

Duplicate 

811594 

( So i < e  .eve' 
0.005  ug.L) 

Compound 

Cc 

ncentrat'* 

on  Ug/L 

Benzene 

NO 

0.2 

ND 

C  .2 

92 

'V  uene 

0.3 

0.4 

ND 

0.3 

Oi 
«  * 

Stnylderzene 

v  >  ■* 

1 .2 

0.7 

r> 

J  .0 

36 

Chlorcoenzene* 

ND 

ND 

ND 

ND 

39 

Xylenes^ 

NO 

ND 

0.2 

ND 

33 

Cicnlorooenzenes 

ND 

ND 

ND 

ND 

79 

Analysis  Date: 

1/14/86 

1/15/86 

1/15/86 

1/15/86 

1/15/36 

*  Surrogate  Recovery  NS  100  98  104  90 


1  Chlorobenzene  and  meta-xylene 

2  Ortho-xylene  and  para-xylene 
NS  -  Not  spiked 


h-2?u 


r 


► 


"ap'e  5 .  5 3? A  Results 


$  3  ~P '  e  10*: 

313499 

313536 

*>  n  -*  <2  * 

Z  +  j  Z  ■  * 

3 1 1 5  **  5 

«  *  “ 

«>  w  '  ‘w  1  W 

~  ->  *» 

cs^t rsti on 

up  M 

u*.  - 

^  *  *■*  y-  • 

NO 

NO 

NO 

NO 

3.35 

3 ' 3  '  C  r  '  ~ 

n: 

NO 

NO 

if'*' 

4  U 

J  .  *  w 

3~" cleans 

NO 

NO 

NO 

NO 

A  * 

J  .  - 

NO 

NO 

NO 

N'O 

*  * • .nnr 
»  & 

NO 

NO 

NO 

NO 

^  •  A  <J 

uJu 

NO 

NO 

NO 

NO 

•  r> 

=  'pna-E'iGOSL'#ar’ 

NO 

NO 

NO 

NO 

5  !os 

oe:3-e''aosu'*a'! 

NO 

NO 

NO 

NO 

*  i  * 

•>  .  *  w 

Enaps-’^an  s.l'ats 

NO 

NO 

NO 

i-n 

<u 

w  .  *  3 

E~ar*r 

NO 

NO 

NO 

NO 

•'  -n  n 

H -s c - 1  n  a'denyde 

NC 

NO 

NO 

NO 

3 .  10 

reptacr lor 

NO 

NO 

NO 

NO 

:.:s 

reotacr'or  eocx'.ae 

NO 

NO 

NO 

NO 

:.D5 

a' pna-3HC 

NO 

NO 

NO 

ND 

3.05 

oeta-3HC 

NO 

NO 

NO 

NO 

3.05 

Gelta-3HC 

NO 

NO 

ND 

ND 

0.35 

gd.avria-BHC  (Linaane) 

NO 

NO 

NO 

ND 

0.31 

"exapnene 

NO 

NO 

ND 

NO 

;.o 

Strooane 

NO 

NO 

NO 

NO 

i. .  * 

Diet*  loran 

NO 

NO 

ND 

ND 

w  .  J  3 

°CNS 

NO 

NO 

ND 

ND 

3.35 

Capt3n 

NO 

NO 

NO 

ND 

n  ^ 

rex 

NO 

NO 

MO 

ND 

0 .  i.3 

“etPoxych lor 

NO 

NO 

NO 

ND 

n  / 

w*  .  c 

NO  -  Not  aetected 


V-IV 


moo  cj  «;>  ir»  m  m  tn  in  *  »n  m 

c>  w-4  .  4  r  »  .  4  f  >  n  o  rj  o  o  o  o  n  n 


So 

=  3 


'aole  5.  5:?i  DC  ^esu’ts 


Me:*c: 
S  ;an< 


.3'*tOO«'12 


_  or  oentr at ’ or 


: ’  ;r-r 

NO 

2 ' 5 ' 2  r  *  r 

ND 

2' ' oroare 

NO 

-  Jw 

so 

ND 

- ,i'  -:oo 

NO 

a'ora-zrdosy '*2' 

NO 

oetJ-e''0csu'-e2' 

NO 

•"cosu'^sr  Sy’**2:e 

NO 

;rOr*r, 

NO 

Eicnr  aid en yds 

ND 

Heotac-'cr 

ND 

•*epta:-i'or  epo*’ce 

ND 

a'ora-SHC 

NO 

oeta-SHC 

ND 

:e’:a-3HC 

NO 

gamma-BHC  (L'^dane) 

ND 

'oxaorere 

ND 

StroDare 

ND 

2’ or” or an 

NO 

=  2NB 

ND 

Captan 

NO 

y  1  rex 

NO 

M9tkicxyc'1  lor 

ND 

Not  detected 


o  to 
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Tao 'e  8.  5 09 B  QC 


810871 
“  Recovery 


Sa^c'e  10*: 

Metnod 

3 '  ante 

811575 

Duplicate 

( 3pi<e  Leve’ 
C  .  3  u  Q '  L 

Oc^ounc 

Concentration  u5 < 

'  1 

2,4-0 

‘ID 

ND 

56 

: ,5- ' 

NO 

ND 

43 

5 ; '  /e  * 

NO 

ND 

50 

NO  - 


AeroV  i  ron.Tien 
3601-023 
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Tasle  9.  £DB  Results 

Sample  ID 
3 1 0283 
SI  1564 
S1153S 

Detection  Limit  0.02 

'*3  -  Not  detected 


m-AJi 


AeroVironmen 
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Tania  10.  ED3  QC 


S*mP1e  IP  EDB  .  uc/L 

Method  3  lank  Ng 

8102S3  duplicate  ND 

811504  spiked  at  2  Ug/L  491.  Recovery 


AeroV  i ronment 
3601-028 
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Table  11.  624  Results 


S  2 PC  1 5  *  Pf  • 


810513 


--lority  Pollutants 


Concentration  (ug/L) 


3 '  s ,  C-etby Inexyl )  pnt.nal ate 
A"  Otrer* Priority  Pollutants 


4 

5* 

NO 


letection  Limit 


Sur^ocate  Recoveries  _ Percent  [%) 


C-^'ucrcpnencl  34 
3benol-d5 

\ 4t-c&enzene-d5  72 
2-:luorobipnenyl  68 
2 ,4 ,5-Tr ipromopnencl  38 
T erpheny  1  -di  4  112 


NO  -  Not  Detected 

*  Found  at  laboratory  background  levels. 


i-t-2  ‘>5 


Table  12.  624 


Sa~2_j?  ID?: 

Pr-Q^-ity  d2".  1  utants 

Be^zv'  pjcyl  phthalate 

A'1  Ot ner  Priority  Pollutants 

Detection  Limit 


Surrogate  Recoveries 

2-Plucropnenol 
Pheno1 -05 
N’trcDenzene-d5 
2-FlucroDipheny  1 
2 ,4 ,6-Tripromophenol 
Terpneny  1  -d  ]_  4 


ND  -  Not  Detected 


H-2W 


AeroV i ronme 
3601-028 
Page  13  of 


Method  Blank 


oncentration  (uc/L 

2 

ND 


2 


Percent  [%} 


64 

64 

72 

66 

35 

110 
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Table  13.  Oil  &  Grease/Petroleum  Hydrocarbons  Results 


Sample  ID 

Oil  &  Grease,  mg/L 

Petroleum  H ydrocarbons , 

810282 

0.6 

NA 

310425 

1 .5 

1 .2 

S10461 

0.7 

NA 

810475 

0.7 

NA 

310477 

0.5 

NA 

310497 

2.8 

NA 

310501 

0.2 

NA 

310503 

0.4 

NA 

810507 

1.2 

NA 

810511 

3.6 

NA 

811579 

1.2 

NA 

311583 

1.8 

NA 

811587 

0.3 

NA 

311591 

0.7 

NA 

811595 

0.7 

NA 

NA  -  Not  analyzed 
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Table  13.  Oil  &  Grease/Petroleum  Hydrocarbons  QC 


Sample  ID  Oil  &  Grease,  mg/L  Petroleum  Hydrocarbons,  mg/L 

Method  blank  0.2  0.2 


Sample  I 
S 102S4 
811585 


AeroVironment 
8601-023 
Page  22  of  27 


Table  15.  Lead  Results 


Lead  ug/L 


30 


<20 


811589 


<20 


AeroVironment 
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Table  15.  Lead  QC 


Sample  ID  Lead  uq/L 

Method  Blank  <20 


AeroV  ircnment 
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Taole 


Sams ’a  ID 

Arseni c 

3ari urn 

810465 

<10 

<50 

SI  0498 

<10 

<50 

310504 

<10 

<50 

310509 

<10 

<50 

310512 

<10 

<50 

17.  Eight  Metals  Results 


Waters,  ug/L 


Cadmi um 

Chromium 

Lead 

<10 

<10 

<20 

<10 

<10 

<20 

<10 

<10 

<20 

<10 

<10 

O 

CM 

V 

<10 

<10 

<20 

rcury 

Selenium 

Si've 

2 

<10 

<10 

<1 

<10 

40 

<1 

<10 

<10 

<1 

<10 

<10 

<1 

<10 

<10 

AeroV ircnment 
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Taole  18.  Eight  Metals  QC 


Waters,  uq/L 


Samole 

_T0 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

Seleni um 

S i 1 ver 

Method 

Blank 

<10 

<50 

<10 

<10 

<20 

<1 

<10 

<10 

H-3tX> 


AeroV i ronnent 
3601-023 
Page  26  of  11 


Table  19 .  Anion  Results 


SamDle  ID 

Chloride,  mg/L 

Nitrate  as  N,  mg/L 

Sulfate,  mg/L 

811574 

HA 

<0.1 

NA 

311581 

NA 

2.4 

NA 

S11593 

NA 

3.8 

NA 

811597 

NA 

3.2 

NA 

311576 

1 

NA 

<1 

311580 

7 

NA 

3 

811592 

4 

NA 

7 

811596 

3 

NA 

3 

NA  -  Not  analyzed 


AeroVironment 
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Table  20.  Anion  Results 


Sample  10  Chloride. 
Method  blank  <1 
811576  duplicate  1 
811574  spiked  at 

0.2  ug/l  NA 


mg/L  Nitrate  as  N 

<0.1 
3,4 

1257. 


rcg/L  Sulfate,  mg/L 

<1 
8 

NA 


NA  -  Not  analyzed 
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Table 

1.  Phenols 

Results  (Waters) 

Received 

Analysis 

Finished 

Sample  10 

Date 

Date 

Time  Phenols. 

,  total,  ug/L 

906059 

4/16/36 

4/17/86 

0328 

10 

906062 

4/16/36 

4/17/86 

0328 

9 

906066 

4/15/86 

4/17/86 

0328 

12 

906071 

4/16/86 

4/17/86 

0328 

14 

906041 

4/17/86 

4/17/86 

1945 

<1 

906046 

4/17/36 

4/17/86 

1945 

2a 

906075 

4/17/86 

4/17/86 

1945 

<1 

906078 

4/17/86 

4/17/86 

1945 

<1 

906081 

4/17/86 

4/17/86 

1945 

<1 

906089 

4/17/36 

4/17/85 

1945 

6a 

906093 

4/17/86 

4/17/86 

1945 

<1 

906099 

4/17/86 

4/17/86 

1945 

7a 

906131 

4/18/86 

4/18/86 

1935 

<1 

906136 

4/13/86 

4/18/86 

1935 

8 

906143 

4/18/86 

4/18/86 

1935 

3 

906147 

4/18/86 

4/13/86 

1935 

7 

906159 

4/18/86 

4/18/86 

1935 

8 

906162 

4/18/86 

4/18/86 

1935 

6 

906173 

4/18/86 

4/18/85 

1935 

5 

906245 

4/18/86 

4/18/86 

1935 

18 

906250 

4/18/86 

4/18/86 

1935 

• 

12 

a  Value  is 

lower  than  method 

blank  value. 

H-iC  ‘7 
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Table  1.  Phenols  Results  (Waters) 
(Concluded) 


Sample  ID 

Received 

Date 

Analysis 

Date 

Finished 

T  ime 

Phenols,  total,  yg/L 

906117 

4/18/86 

4/19/86 

1230 

17 

906118 

4/18/86 

4/19/86 

1230 

13 

906119 

4/18/86 

4/19/86 

1230 

35 

906120 

4/18/86 

4/19/86 

1230 

46 

906176 

4/18/86 

4/19/86 

1230 

14 

906180 

4/18/86 

4/19/86 

1230 

8 

906184 

4/18/86 

4/19/86 

1230 

22 

906188 

4/18/86 

4/19/86 

1230 

15 

906192 

4/18/86 

4/19/86 

1230 

29 

906196 

4/18/86 

4/19/86 

1230 

28 

906210 

4/18/86 

4/19/86 

1230 

23 

906221 

4/18/86 

4/19/86 

1230 

9 

BP2-G-2 

4/18/86 

4/19/86 

1230 

37 

BP3-G-2 

4/18/86 

4/19/86 

1230 

26 

BP4-G-2 

4/18/86 

4/19/86 

1230 

33 

BP5-G-2 

4/18/86 

4/19/86 

1230 

31 

• 

BP6-G-2 

4/18/86 

4/19/86 

1230 

25 

BP9-G-2 

4/18/86 

4/19/86 

1230 

27 

.-I-  V(c 


Sample  ID 

906103 

906104 

906105 

906108 

906121 

906122 

906123 
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Table 

2.  Phenols 

Results 

(Soils) 

Received 

Analysis 

Finished 

Oate 

Date 

T  ime 

Phenol s , 

total ,  uq/q 

4/18/86 

4/19/86 

1935 

<1 

4/18/86 

4/19/86 

1935 

<1 

4/18/86 

4/19/86 

1935 

<1 

4/18/86 

4/19/86 

1935 

<1 

4/18/86 

4/19/86 

1935 

19 

4/18/86 

4/19/86 

1935 

<1 

4/18/86 

4/19/86 

1935 

<1 

H  3c  7 
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Table  3.  Phenols  QC  (Waters) 


Sample  ID 

Received 

Date 

Analysis 

Date 

Finished 

T  ime 

Phenol s ,  total ,  uq/L 

Method  Blank 

-- 

4/17/86 

0328 

<1 

Method  Blank 

-- 

4/17/86 

1945 

8 

906046  dupl icate 

4/17/86 

4/17/86 

1945 

3 

906031  duplicate 

4/17/86 

4/17/86 

1945 

<1 

906088  spiked 
at  100  ug/L 

4/17/86 

4/17/86 

1945 

90% 

Recovery 

Method  Blank 

-- 

4/18/86 

1935 

<1 

906159  duplicate 

4/18/86 

4/18/86 

1935 

8 

906162  spiked 
at  100  ug/L 

4/18/86 

4/18/86 

1935 

89% 

Recovery 

Method  Blank 

— 

4/19/86 

1230 

8 

Method  Blank 

■ 

4/19/86 

1230 

6 

906221  duplicate 

4/18/86 

4/19/86 

1230 

10 

BP2-G-2  dupl icate 

4/18/86 

4/19/86 

1230 

37 

BP3-G-2  spiked 
at  100  ug/L 

4/18/86 

4/19/86 

1230 

93% 

Recovery 

H  *it'? 


Samp! e 
Method 
906123 


AeroVironment 

8604-037 

8604-039 

8504-041 
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Table  4.  Phenols  QC  (Soils) 


_ID 

Received 

Date 

Anal ys i s 
Date 

Finished 

T  ime 

Phenol s ,  total ,  ug/g 

Blank 

-- 

4/19/86 

1935 

<1 

dupl icate 

4/18/86 

4/19/86 

1935 

<1 

H  • 


I 
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MAY  5,  1986 
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825  MYRTLE  AVENUE 
MONROVIA,  CA  91016 


BY 

ACUREX  CORPORATION 
485  CLYDE  AVENUE 
MOUNTAIN  VIEW.  CA  94039 


H-3i0 


C\  ACUREX 
"  Corporation 


S\  ACUREX 
x  Corporation 

Energy  &  Environmental  Division 


AeroVironment,  Inc.  May  5  ,  1986 

825  Myrtle  Avenue  Acurex  ID#:  8604-039D 

Monrovia,  CA  91016  8604-0410 

8604-0440 

Page  1  of  6 

Attention:  Chris  Lovedahl 

Subject:  Analysis  of  Seven  Waters  Received  4/17/86,  Eight  Waters 

Received  4/18/86,  and  One  Water  Received  4/18/86 

The  above  water  samples  were  analyzed  for  chlorinated  pesticides  according  to 
Method  509A  (Standard  Methods  for  the  Examination  of  Water  and  Wastewater,  16th 
edition).  Results  are  presented  in  Table  1.  The  method  can  be  summarized  as 
follows: 

A  measured  volume  of  sample  is  extracted  with  methylene  chloride.  The 
methylene  chloride  extract  is  dried  and  exchanged  to  hexane  during 
concentration  to  a  final  volume  of  10  mL.  The  concentrate  is  injected 
into  a  gas  chromatograph  equipped  with  an  electron  capture  detector 
and  a  1.5%  0V-17  +  1.95%  0V-210  column  for  the  separation  and 
measurement  of  chlorinated  pesticides. 

Results  are  presented  in  Table  1  with  QC  results  presented  in  Table  2. 


Submitted  by: 


r<r 


Greg  Niaj/fr 
Manager^  Inorganic  Chemistry 


Viorica  Lopez-Avila,  Ph.D. 
Technical  Director 


GN/VLA/esl 


These  results  were  obtained  by  following  standard  laboratory  procedures;  the 
liability  of  Acurex  Corporation  shall  not  exceed  the  amount  paid  for  this  report. 
In  no  event  shall  Acurex  be  liable  for  special  or  consequential  damages. 
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Table  1.  509A  Results 


i 


906037 


AeroVironment  Sample  ID 
906042  906047  906048 


Compound 

Concentration 

Cug/L) 

Aldr  in 

ND 

ND 

ND 

ND 

Dieldr  in 

ND 

ND 

ND 

ND 

Chlo-rdane 

ND 

ND 

ND 

ND 

4, 4 ’-DDT 

ND 

ND 

ND 

ND 

4,4 ' -DDE 

ND 

ND 

ND 

ND 

4,4' -DDD 

ND 

ND 

ND 

ND 

al pha-Endosul fan 

ND 

ND 

ND 

ND 

beta-Endosul fan 

ND 

ND 

ND 

ND 

Endosulfan  sulfate 

ND 

ND 

ND 

ND 

Endrin 

ND 

ND 

ND 

ND 

Endrin  aldehyde 

ND 

ND 

ND 

ND 

Heptachlor 

ND 

ND 

ND 

ND 

Heptachlor  epoxide 

ND 

ND 

ND 

ND 

al pha-BHC 

ND 

ND 

ND 

ND 

beta-8HC 

ND 

ND 

ND 

ND 

del ta-BHC 

ND 

ND 

ND 

ND 

gamma-BHC  (Lindane) 

0.01 

0.04 

0.12 

0.1 

Toxaphene 

ND 

ND 

ND 

ND 

Strobane 

ND 

ND 

ND 

ND 

Diehl oran 

ND 

ND 

ND 

ND 

PCNB 

ND 

ND 

ND 

ND 

Captan 

ND 

ND 

ND 

ND 

Mirex 

ND 

ND 

ND 

ND 

Methoxychlor 

ND 

ND 

ND 

ND 

Date  Extracted: 

4/21/86 

4/21/86 

4/21/86 

4/21/86 

Date  Analyzed: 

ND  -  Not  detected 

4/24/86 

4/24/86 

4/24/86 

4/24/86 

H  ~6lZ 
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Table  1.  509A  Results 

(Continued) 


AeroVironment  Sample  ID 
906089  906094  906101  906130 


Compound 

Concentration 

(ug/L) 

Aldr  in 

ND 

ND 

ND 

ND 

Dieldr in 

ND 

ND 

ND 

ND 

Chlordane 

ND 

ND 

ND 

ND 

4,4' -DDT 

ND 

ND 

ND 

ND 

4 ,4 1 -DDE 

ND 

ND 

ND 

ND 

4,4' -DDD 

ND 

ND 

ND 

ND 

al pha-Endosul fan 

ND 

ND 

ND 

ND 

beta-Endosul fan 

ND 

ND 

ND 

ND 

Endosulfan  sulfate 

ND 

ND 

ND 

ND 

Endrin 

NO 

ND 

ND 

ND 

Endrin  aldehyde 

ND 

ND 

ND 

ND 

Heptachlor 

ND 

ND 

ND 

ND 

Heptachlor  epoxide 

ND 

ND 

ND 

ND 

al pha-8HC 

ND 

ND 

ND 

ND 

beta-BHC 

ND 

ND 

ND 

ND 

del ta-BHC 

ND 

ND 

ND 

ND 

gamma-BHC  (Lindane) 

0.06 

0.10 

0.03 

ND 

Toxaphene 

ND 

ND 

ND 

ND 

Strobane 

ND 

ND 

ND 

ND 

Diehl oran 

ND 

ND 

ND 

ND 

PCNB 

ND 

ND 

ND 

ND 

Captan 

ND 

ND  ' 

ND 

ND 

Mirex 

ND 

ND 

ND 

ND 

Methoxychlor 

ND 

ND 

ND 

ND 

Date  Extracted: 

4/21/86 

4/21/86 

4/21/86 

4/22/86 

Date  Analyzed: 

ND  -  Not  detected 

4/24/86 

4/24/36 

4/24/86 

4/25/86 

AeroVironment 
8604-039D 
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Table  1.  509A  Results 

(Continued) 


AeroVironment  Sample  ID 
906102  906137  906142  906149 


Compound 

Concentration 

(ug/L) 

Aldrin 

ND 

0.05 

ND 

0.06 

Dieldrin 

ND 

ND 

ND 

ND 

Chlordane 

ND 

ND 

ND 

ND 

4,4' -DOT 

ND 

ND 

ND 

ND 

4,4 ' -DDE 

ND 

ND 

ND 

ND 

4,4' -DDD 

ND 

ND 

ND 

ND 

al pha-Endosul fan 

ND 

ND 

ND 

ND 

beta-Endosul fan 

ND 

ND 

ND 

ND 

Endosulfan  sulfate 

ND 

ND 

ND 

ND 

Endrin 

ND 

ND 

ND 

ND 

Endrin  aldehyde 

ND 

ND 

ND 

ND 

Heptachlor 

ND 

ND 

ND 

ND 

Heptachlor  epoxide 

ND 

ND 

ND 

ND 

al pha-BHC 

ND 

ND 

ND 

ND 

beta-BHC 

ND 

ND 

ND 

ND 

del ta-BHC 

ND 

ND 

ND 

ND 

gamma-BHC  (Lindane) 

ND 

0.04 

ND 

0.05 

Toxaphene 

ND 

ND 

ND 

ND 

Strobane 

ND 

ND 

ND 

ND 

Dichloran 

ND 

ND 

ND 

ND 

PCNB 

ND 

ND 

ND 

ND 

Captan 

NO 

ND 

ND 

ND 

Mirex 

ND 

ND 

ND 

ND 

Methoxychlor 

ND 

ND 

ND 

ND 

Date  Extracted: 

4/22/86 

4/22/86 

4/22/86 

4/22/86 

Date  Analyzed: 

ND  -  Not  detected 

4/25/86 

4/28/86 

4/25/86 

4/28/86 

H-ii4 
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Table  1.  5Q9A  Results 
(Cone! uded) 


AeroVironment  Sample  ID 
906171  906244  906249  906220 


Detection 


Compound 

Concentration 

Limit 

Aldr  in 

ND 

0.07 

0.07 

ND 

0.05 

Dieldrin 

ND 

ND 

ND 

ND 

0.10 

Chlord ane 

ND 

ND 

ND 

ND 

0.50 

4,4'-DDT 

ND 

ND 

ND 

ND 

0.10 

4,4' -DDE 

ND 

ND 

ND 

ND 

0.10 

4,4' -DDD 

ND 

ND 

ND 

ND 

0.10 

al pha-Endosul fan 

ND 

ND 

ND 

ND 

0.05 

beta-Endosul fan 

ND 

ND 

ND 

ND  • 

0.10 

Endosulfan  sulfate 

NO 

ND 

ND 

ND 

0.10 

Endrin 

NO 

ND 

ND 

ND 

0.02 

Endrin  aldehyde 

ND 

ND 

ND 

ND 

0.10 

Heptachl or 

NO 

ND 

ND 

ND 

0.05 

Heptachlor  epoxide 

ND 

ND 

ND 

ND 

0.05 

al pha-BHC 

ND 

ND 

ND 

ND 

0.05 

beta-BHC 

NO 

ND 

ND 

ND 

0.05 

del ta-BHC 

ND 

ND 

ND 

ND 

0.05 

gamma-BHC  (Lindane) 

0.01 

0.06 

0.06 

ND 

0.01 

Toxaphene 

NO 

ND 

ND 

ND 

1.0 

Strobane 

ND 

ND 

ND 

ND 

1.0 

Dichloran 

ND 

ND 

ND 

ND 

0.05 

PCNB 

ND 

ND 

ND 

ND 

0.05 

Captan 

ND 

ND 

ND 

ND 

0.10 

Mirex 

ND 

ND 

ND 

ND 

0.10 

Methoxychl  or 

ND 

ND 

ND 

ND 

0.2 

Date  extracted: 

4/22/86 

4/22/86 

4/22/86 

4/22/86 

Date  Analyzed: 

4/25/86 

4/28/86 

4/28/8*6 

4/28/86 

ND  -  Not  detected 

U-Mb 
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Compound 

Aldr  in 
Dieldrin 
Chlordane 
4,4' -DDT 
4,4' -DDE 
4,4' -DDD 

alpha-Endosulfan 
beta-Endosulfan 
Endosulfan  sulfate 
Endrin 

Endrin  aldehyde 

Heptachlor 

Heptachlor  epoxide 

alpha-BHC 

beta-BHC 

delta-BHC 

gamma-BHC  (Lindane) 

Toxaphene 

Strobane 

Dichloran 

PCNB 

Captan 

Mi  rex 

Methoxychlor 


Date  Extracted: 

Date  Analyzed: 

ND  -  Not  detected 
NS  -  Not  spiked 
1  Aldrin,  Heptachlor, 
Dieldrin,  p.p'-DDT, 


Table  2  509A  Results  QC 


AeroV ironment  Sample  ID 


906130 


Method 

Method 

906037 

Spike 

B1  ank 

B1  ank 

Duplicate 

%  Recovery 

Concentration  (ug/L) 


ND 

ND 

ND 

87 

ND 

ND 

ND 

97 

ND 

ND 

ND 

NS 

ND 

ND 

ND 

92 

ND 

ND 

ND 

NS 

ND 

ND 

ND 

NS 

ND 

ND 

ND 

NS 

ND 

ND 

ND 

NS 

ND 

ND 

ND 

NS 

ND 

ND 

ND 

91 

ND 

ND 

ND 

NS 

ND 

ND 

ND 

80 

ND 

ND 

ND 

NS 

ND 

ND 

ND 

NS 

ND 

ND 

ND 

NS 

ND 

ND 

ND 

NS 

ND 

ND 

0.05 

90 

NO 

ND 

ND 

NS 

ND 

ND 

ND 

NS 

ND 

ND 

ND 

NS 

ND 

ND 

ND 

NS 

ND 

ND 

ND 

NS 

ND 

ND 

ND 

NS 

ND 

ND 

ND 

NS 

4/21/86 

4/22/86 

4/21/86 

4/22/86 

4/24/86 

4/25/86 

4/24/86 

4/25/86 

and  gamma-BHC  spiked  at  0.2  ug/L 
and  Endrin  spiked  at  0.5  ug/L 


J 


Received 

.  b ':ih 5 
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CHEMICAL  ANALYSIS  OF  WATER  SAMPLES 


MAY  6.  1986 


FOR 

CHRIS  LOVEDAHL 
AEROVIRONMENT.  INC. 
825  MYRTLE  AVENUE 
MONROVIA.  CA  91016 


BY 

ACUREX  CORPORATION 
485  CLYDE  AVENUE 
MOUNTAIN  VIEW.  CA  94039 


H*5i7 


A  ACUREX  _J 
*  Corporation 


/■V  ACUREX 
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Acurex 
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Attention;  Chris  Lovedahl 


Subject:  Analysis  of  Five  Waters  Received  4/16/86, 

Eight  Waters  Received  4/17/86, 

Nine  Waters  Received  4/18/86, 

and  Sixteen  Waters  Received  4/18/86;  Revised  Report 


Selected  samples  were  analyzed  for  lead  or  eight  metals  by  rigorous  digestion 
with  nitric  acid  followed  by  atomic  absorption  spectrophotometry .  Results  are 
presented  in  Tables  1  and  2  with  QC  results  in  Tables  3  and  4. 


Prepared  by:  ■fajJi  tL*, 
Patrick  M.  Hirata 
Chemist 


Approved 


Inorganic  Chemistry 


GN/VLA/ats 


These  results  were  obtained  by  following  standard  laboratory  procedures;  tne 
liability  of  Acurex  Corporation  shall  not  exceed  the  amount  paid  for  this 
report.  In  no  event  shall  Acurex  be  liable  for  special  or  consequential  damages. 
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Table  4.  Eight  Metals  QC,  ng/L 
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CHEMICAL  ANALYSIS  OF  WATER  SAMPLES 


MAY  5,  1986 
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CHRIS  LOVEDAHL 
AEROVIRONMENT.  INC. 
825  MYRTLE  AVENUE 
MONROVIA,  CA  91016 


BY 

ACUREX  CORPORATION 
M85  CLYDE  AVENUE 
MOUNTAIN  VIEW.  CA  9M039 


h-3  lb 


ACUREX 
^  y  Corporation 


ACUREX 
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AeroVironment,  Inc. 
825  Myrtle  Avenue 
Monrovia,  CA  91016 


May  5,  1986 

Acurex  ID#:  8604-041C 
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Page  1  of  4 


Attention:  Chris  Lovedahl 

Subject:  Analysis  of  Two  Waters,  Received  4/18/86 

and  Four  Waters,  Received  4/18/86 

Six  water  samples  were  analyzed  for  semivolatile  organics  according  to  U.S.  EPA 
Method  625  (Federal  Register,  Volume  49  #209,  Oct.  26,  1984;  Page  153). 

Results  are  presented  in  Table  1.  The  method  can  be  summarized  as  follows: 

One  liter  of  sample  is  serially  extracted  with  methylene  chloride 
at  a  pH  greater  than  11  and  again  at  pH  less  than  2.  The  two 
methylene  chloride  extracts  are  dried  and  each  concentrated  to  a 
volume  of  1  mL.  The  concentrate  is  injected  into  GC/MS  systems  set 
specifically  for  the  separation  and  measurement  of  the  priority 
pollutants.  Qualitative  identification  of  the  priority  pollutants 
is  performed  initially  using  the  relative  retention  times,  the 
relative  abundance  of  three  characteristic  ions  and  their  ratios. 

The  entire  mass  spectrum  is  reviewed  before  an  identification  is 
recorded.  Quantitative  analysis  is  performed  using  an  internal 
standard  with  a  single  characteristic  ion. 

Prior  to  analysis  every  sample  is  spiked  with  surrogate  compounds  as  part  of 
Acurex's  Quality  Control  Program.  These  compounds  simulate  the  behavior  of 
compounds  of  interest  and  confirm  that  acceptable  recoveries  are  being  achieved 
on  every  sample.  The  results  of  surrogate  recoveries  are  reported  with  the 
sample  results.  The  method  blank  is  reported  in  Table  2. 


Submitted  by: 


\ic^ 


Greg  Nitfoll 

Manage/,  Inorganic  Chemistry 


Richard  Scott 

Manager,  GC/MS  Operations 


GN/RS/esl 


These  results  were  obtained  using  accepted  laboratory  practices;  the  liability 
of  Acurex  Corporation  shall  not  exceed  the  amount  paid  for  this  report. 

In  no  event  shall  Acurex  be  liable  for  special  or  consequential  damages. 
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Table  1.  625  Results 


Sample  IDA: 

906151 

906155 

906201 

Priority  Pollutants 

Concentration  (yg/L) 

Phenol 

5 

ND 

ND 

Bis(2-ethylhexyl)phthalate 

32* 

14* 

18* 

Di-n-Octyl  phthalate 

2* 

ND 

ND 

All  Other  Priority  Pollutants 

ND 

ND 

ND 

Detection  Limit 

2 

2 

2 

Surrogate  Recoveries 

Percent  {%) 

2 - FI uorophenol 

32 

35 

37 

Phenol-d5 

21 

26 

26 

Nitrobenzene-ds 

71 

53 

57 

2-Fluorobiphenyl 

66 

46 

49 

2,4 ,6-Tr ibromophenol 

57 

51 

61 

Terphenyl -di 4 

74 

74 

63 

Extraction  Date: 

4/22/86 

4/22/86 

4/22/86 

Analysis  Date: 

4/29/86 

4/29/86 

4/29/86 

ND  -  Not  Detected 
*  At  normal  background  levels 
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Table  1.  625  Results 

(Cone! uded) 


Sample  ID#: 

906211 

906215 

906219 

Priority  Pollutants 

Concentration  (ug/L) 

Phenol 

ND 

ND 

ND 

Bi s (2-ethyl  hexyl ) phthal ate 

23* 

24* 

14* 

Di-n-Octyl  phthalate 

ND 

ND 

ND 

All  Other  Priority  Pollutants 

ND 

ND 

ND 

Detection  Limit 

2 

2 

2 

Surrogate  Recoveries  _ Percent  {%) 


2- FI uorophenol 

40 

29 

39 

Phenol-d5 

28 

22 

30 

Nitrobenzene-d5 

65 

59 

58 

2-F1 uorobiphenyl 

56 

52 

47 

2,4,6-Tribromophenol 

57 

51 

49 

Terphenyl-dj4 

63 

75 

75 

Extraction  Date: 

4/22/86 

4/22/86 

4/22/86 

Analysis  Date: 

4/29/86 

4/29/86 

4/29/86 

ND  -  Not  Detected 
*  At  normal  background  levels 


AeroVironment 
3604-041C 
Page  4  of  4 


Table  2.  625  QC 


906201 

Sample  ID#: 

Method  Blank 

Duplicate 

Priority  Pollutants 

Concentration 

(ug/L) 

3 i s (2-ethyl  hexyl jphthalate 

15 

38* 

All  Other  Priority  Pollutants 

ND 

ND 

Detection  Limit 

2 

2 

Surrogate  Recoveries 

Percent  (%) 

2-Fluorophenol 

40 

38 

Phenol -d5 

30 

28 

Nitrobenzene-d5 

63 

64 

2-Fluorobipheny 1 

51 

53 

2  ,4 ,6-Tribromophenol 

48 

59 

Terphenyl-di4 

67 

78 

Extraction  Date: 

4/22/86 

4/22/86 

Analysis  Date: 

4/29/86 

4/29/86 

ND  -  Not  Detected 
*  At  normal  background  levels 
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485  CLYDE  AVENUE 
MOUNTAIN  VIEW,  CA  94039 


^  ACUREX 
Corporation 


ACUREX 
x '  Corporation 

Energy  &  Environmental  Division 


AeroVironment ,  Inc. 
825  Myrtle  Avenue 
Monrovia,  CA  91016 


May  9,  1986 

Acurex  ID#:  8604-04488 
Page  1  of  3 


Attention:  Chris  Lovedahl 

Subject:  Analysis  of  Composite  of  Two  Soils,  Received  4/18/86 


Soil  samples  906125  and  906126  were  composited  on  an  equal  basis  and  analyzed 
for  eight  metals  by  rigorous  digestion  with  nitric  acid  followed  by  atomic 
absorption  spectrophotometry.  The  composite  was  also  analyzed  for  EP  toxicity 
metals  by  leaching  the  soil  with  an  acetic  acid  solution  per  EPA  Method  1310. 
The  leachate  was  then  digested  with  nitric  acid  followed  by  atomic  absorption 
spectrophotometry.  Results  are  presented  in  Table  1,  QC  results  in  Table  2. 


Prepared  by : 
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-Approved 


ick 
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PMH/GN/esl 


These  results  were  obtained  by  following  standard  laboratory  procedures;  the 
liability  of  Acurex  Corporation  shall  not  exceed  the  amount  paid  for  this 
report.  In  no  event  shall  Acurex  be  liable  for  special  or  consequential  damages. 
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Table  1.  Eight  Metals  Results  for  Composite 
of  906125  and  906126 
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Table  2.  Eight  Metals  QC  for  Composite 
of  906125  and  906126 
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CHEMICAL  ANALYSIS  OF  WATER  SAMPLES 


MAY  13.  1986 


* 

-r*  ••  - 


\ 


FOR 

CHRIS  LOVEOAHL 
AEROVIRONMENT.  INC. 
825  MYRTLE  AVENUE 
MONROVIA.  CA  91016 


BY 

ACUREX  CORPORATION 
H85  CLYDE  AVENUE 
MOUNTAIN  VIEW.  CA  9M039 


A  ACUREX 
y  Corporation 


Energy  &  Environmental  Division 


AeroVironment,  Inc. 
825  Myrtle  Avenue 
Monrovia,  CA  91016 


May  13,  1986 
Acurex  ID#:  8604-039G 
8604-041G 
8604-044G 

Page  1  of  3 


Attention:  Chris  Lovedahl 

Subject:  Analysis  of  Seven  Waters  Received  4/17/86, 

Eight  Waters  Received  4/18/86, 
and  One  Water  Received  4/18/86 

The  above  samples  were  analyzed  for  herbicides  following  Method  509B  (Standard 
Methods  for  the  Examination  of  Water  and  Wastewater,  16th  edition)  by  Brown  and 
Caldwell  Laboratories.  A  6-foot  1.5%  SP-2250/1 .95%  SP-2401  was  used  as  the 
primary  column.  Samples  for  herbicide  analysis  were  extracted  with  diethyl 
ether  and  the  extract  hydrolyzed.  The  herbicide  acids  were  methylated  and  then 
injected  into  a  gas  chromatographic  system  operated  isothermally.  An  electron 
capture  detector  was  employed  for  detection  of  the  herbicides.  Eight  samples 
missed  their  extraction  holding  times  by  two  days  due  to  laboratory  backlog. 

At  your  direction,  these  samples  were  extracted  and  analyzed.  Results  of  the 
509 B  analyses  are  presented  in  Table  1  with  QC  results  in  Table  2. 
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Greg 

Mana 


44/1 

)  nJxTo! 

L9 *r%  I 


r^f 


r 

norganic  Chemistry 


Viorica  Lopez-Avila,  Ph.D. 
Technical  Director 


GN/VLA/esl 


These  results  were  obtained 
of  Acurex  Corporation  shall 
In  no  event  shall  Acurex  be 


using  accepted  laboratory  practices;  the  liability 
not  exceed  the  amount  paid  for  this  report, 
liable  for  special  or  consequential  damages. 
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Table  1 .  509B  Results 


Concentration,  ug/L 


Sample  ID 

Extraction 

Date 

Analysis 

Date 

2,4-D 

2,4,5-T 

Si  1  vex 

906037 

4/22/86 

5/1/86 

<0.06 

<0.06 

<0.06 

906042 

4/22/86 

5/1/86 

<0.06 

<0.06 

<0.06 

906047 

4/22/86 

5/1/86 

<0.06 

<0.06 

<0.06 

' 906048 

4/22/86 

5/1/86 

<0.06 

<0.06 

<0.06 

906089 

4/22/86 

5/1/86 

<0.06 

<0.06 

<0.06 

906095 

4/22/86 

5/1/86 

<0.06 

<0.06 

<0.06 

906100 

4/22/86 

5/1/86 

<0.06 

<0.06 

<0.06 

906130 

4/25/86 

5/5/86 

0.09 

<0.06 

<0.06 

"906102 

4/25/86 

5/5/86 

<0.06 

<0.06 

0.07 

-906137 

4/25/86 

5/5/86 

0.08 

<0.06 

<0.06 

906142 

4/25/86 

5/5/86 

0.09 

<0.06 

<0.06 

906149 

4/25/86 

5/5/86 

0.08 

<0.06 

<0.06 

.906171 

4/25/86 

5/5/36 

0.07 

<0.06 

<0.06 

906244 

4/25/86 

5/5/86 

0.07 

<0.06 

<0.06 

906249 

•  4/25/86 

5/5/56 

<0.06 

<0.06 

0.10 

906220 

4/25/86 

5/12/86 

<0.06 

<0.06 

<0.06 

,4-Z.AJ 
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Table  2.  509B  QC 


Concentration,  ug/L 


Sample 

ID 

Extraction 

Date 

Analysis 

Date 

2,4-D 

2,4,5-T 

Si  1  vex 

Method 

Blank 

4/22/86 

5/1/86 

<0.06 

<0.06 

<0.06 

Method 

Bl  ank 

4/25/86 

5/5/86 

<0.06 

<0.06 

<0.06 

Method 

Blank 

4/25/36 

5/12/86 

<0.06 

<0.06 

<0.06 

906100 

Duplicate 

4/22/86 

5/1/86 

<0.06 

<0.06 

<0.06 

906102 

Duplicate 

4/25/86 

5/5/86 

<0.06 

<0.06 

0.09 

906102 

Spike 

4/25/86 

5/12/86 

74%  R 

61%  R 

95%  R 

1.07 

0.21 

0.21 

Spike  Level 

• 

R  -  Recovery 
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CHEMICAL  ANALYSIS  OF  WATER  AND  SOIL  SAMPLES 
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CHRIS  LOVEDAHL 
AEROVIRONMENT.  INC. 
825  MYRTLE  AVENUE 
MONROVIA.  CA  91016 


BY 
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May  19,  1986 
Acurex  ID#:  8604-037F 
8604 -039F 
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Page  1  of  6 


Attention:  Chris  Lovedahl 

Subject:  Analysis  of  Five  Waters  Received  4/16/86, 

Eight  Waters  Received  4/17/86, 

Thirteen  Waters  and  Seven  Soils  Received  4/18/86, 

And  Eighteen  Waters  Received  4/18/85 

Samples  were  analyzed  for  oil  and  grease  by  extracting  waters  or  sonicating 
soils  with  freon  (EPA  Method  3550}  and  then  analyzing  the  solvent  by  infrared 
spectroscopy  using  EPA  Method  413.2.  Petroleum  hydrocarbons  were  determined  on 
selected  samples  by  passing  the  freon  extract  of  the  sample  across  silica  gel 
and  analyzing  the  resulting  solvent  by  infrared  spectroscopy  using  EPA  Method 
418.1.  Results  are  presented  in  Table  1  with  QC  results  in  Table  2.  Results 
are  not  blank  corrected. 


’repared  by  :  %  »'  /  /X  ■■  / /  ( J  ^ 

J:  Romeo  M;  Mil anes 


-Staff  Chemist 


GN/esl 


Approved 


Chemi stry 


.5-;  accepted  laboratory  practices;  the  liability 
'  '  e*:eec  the  amount  paid  for  this  report. 

'iC'e  ‘ : "  soecial  or  consequential  damages. 
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Table  1. 


Water  Oil  &  Grease  and 
Petroleum  Hydrocarbons  Results 


Oil  and  Greas 

;e 

Petrol eum 

Hydrocarbons 

Sample  ID 

Prepared 

Batch 

Concentration,  mq/L 

Analysis 
Compl eted 

Concentration , 

Anal ysi s 
mg/L  Completed 

906056 

A 

2.1 

5/8/86 

NA 

NA 

906057 

A 

2.2 

5/8/86 

NA 

NA 

906061 

A 

0.4* 

5/8/86 

0.3* 

5/12/86 

906065 

A 

3.4 

5/12/86 

2.4 

5/12/86 

906070 

A 

1.7 

5/8/86 

1.1 

5/12/86 

906039 

A 

1.9 

5/8/86 

NA 

NA 

906044 

A 

1.3 

5/8/86 

NA 

NA 

906074 

A 

0.7 

5/8/86 

0.7 

5/12/86 

906080 

A 

0.9 

5/8/86 

0.5 

5/12/86 

906084 

A 

1.7 

5/8/86 

NA 

NA 

906086 

A 

0.6 

5/8/86 

NA 

NA 

906090 

A 

0.8 

5/8/86 

NA 

NA 

906097 

A 

0.7 

5/8/86 

NA 

NA 

'  906128 

B 

0.5* 

5/8/85 

NA 

NA 

*906132 

B 

1.5 

5/8/86 

NA 

NA 

906135 

B 

1.5 

5/8/86 

NA 

NA 

906140 

B 

0.9* 

5/8/86 

NA 

NA 

906146 

B 

2.9 

5/8/86 

NA 

NA 

•  906153 

B 

0.9* 

5/8/86 

NA 

NA 

906158 

B 

1.5 

5/8/86 

1.3 

5/12/86 

906161 

B 

7.2 

5/8/86 

NA 

NA 

-906163 

B 

17 

5/8/86 

NA 

NA 

906172 

B 

1.9 

5/8/86 

NA 

NA 

906242 

B 

2.0 

5/8/86 

NA 

NA 

906247 

B 

4.6 

5/8/36 

NA 

NA 

906251 

B 

8.4 

5/8/86 

NA 

NA 

. 906116 

C 

4.9 

5/9/86 

NA 

NA 

906175 

C 

0.5 

5/9/86 

0.5 

5/9/86 

906178 

C 

1.1 

5/9/86 

NA 

NA 

906182 

C 

18,000 

5/9/86 

NA 

NA 

906186 

C 

170 

5/9/86 

NA 

NA 

906190 

C 

11 

5/9/86 

NA 

NA 

*  -  Below  method  blank 
NA  -  Not  analyzed 


AeroVironment ,  Inc. 
8604-037F,  8604-039F 
8604 -041 F ,  8604-044F 
Page  3  of  6 


Table  1.  Water  Oil  &  Grease  and 

Petroleum  Hydrocarbons  Results 
( Concl uded) 


Oil  and  Grease 


Petroleum  Hydrocarbons 


Sample  ID 

Prepared 

Batch 

Concentration,  mq/L 

Anal ysi s 
Completed 

Concentration,  mq/L 

Anal ys 
Comple 

906194 

C 

4.8 

5/9/86 

NA 

NA 

906200 

C 

4.3 

5/9/86 

NA 

NA 

906204 

C 

2.8 

5/9/86 

NA 

NA 

906208 

c 

8.5 

5/9/86 

NA 

NA 

906214 

c 

2.7 

5/9/86 

NA 

NA 

906218 

c 

1.1 

5/9/86 

NA 

NA 

BP2-G2 

c 

0.9 

5/9/86 

NA 

NA 

BP3-G2 

c 

1.4 

5/9/86 

NA 

NA 

BP4-G2 

c 

<0.1 

5/9/86 

NA 

NA 

'*  BP5-G2 

c 

<0.1 

5/9/86 

NA 

NA 

BP6-G2 

c 

<0.1 

5/9/86 

NA 

NA 

BP9-G2 

c 

0.5 

5/9/86 

NA 

NA 

NA  -  Not  analyzed 
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Table  2.  Soil  Oil  &  Grease  and 

Petroleum  Hydrocarbons  Results 


Oil 

and  Grease 

Petroleum  Hydrocarbons 

Sample  ID 

Concentration 

Analysis 

,  ug/g  Completed 

Concentration,  ug/g 

Analysis 
Compl eted 

906103 

<100 

5/13/86 

<100 

5/13/86 

906104 

1600 

5/13/86 

1600 

5/13/86 

906105 

4000 

5/13/86 

4700 

5/13/86 

906108 

600 

5/13/86 

600 

5/13/86 

906121 

500 

5/13/86 

500 

5/13/36 

906122 

200 

5/13/86 

200 

5/13/86 

906123 

<100 

5/13/86 

<100 

5/13/36 

u-b-IQ 
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Table  3.  Water  Oil  &  Grease  and 

Petroleum  Hydrocarbons  QC* 


Oil 

and  Grease 

Petroleum  Hydrocarbons 

Samp! e 

_ID 

Prepared 

Batch 

Concentration 

Analysis 
,  mg/l  Completed 

Analysis 

Concentration,  mg/L  Completed 

Method 

B1  ank 

A 

0.6 

5/8/86 

0.5 

5/12/86 

Method 

B1  ank 

B 

1.0 

5/8/86 

0.8 

5/12/86 

Method 

Blank 

C 

<0.1 

5/9/86 

<0.1 

5/9/86 

906158 

dupl icate  B 

8.3 

5/12/86' 

5.2 

5/12/86 

*  Only  one  sample  aliquot  taken  in  the  field  for  water  QC 
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Table  4.  Soil  Oil  &  Grease  and 

Petroleum  Hydrocarbons  QC 


Oil  and  Grease _  _ Petroleum  Hydrocarbons 


Analysis  Analysis 


Sample  ID 

Concentration,  yg/g 

Comp! eted 

Concentration,  yg/g 

Compl  ete> 

Method  blank 

<100 

5/13/86 

<100 

5/13/86 

906108  dupl icate 

1300 

5/13/86 

1200 

5/13/86 

906198  dupl  icate 

n  <ioo 

5/16/86 

<100 

5/16/36 

906104  dupl icate 

1400 

5/16/86 

1200 

5/16/86 

906104  spike 

48%  R* 

5/16/86 

95%  R 

5/16/86 

Spiked  blank 

95%  R 

5/16/86 

Spike  level 

420 

5/16/36 

420 

5/16/56 

R  -  Recovery 

*  -  Average  of  two  spikes  (2600  and  800  yg/g)  -  Sample  not  homogenous 
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Attention:  Chris  Lovedahl 

Subject:  Analysis  of  Four  Waters  Received  4/16/86, 

Eight  Waters  Received  4/17/86, 

Thirteen  Waters  and  Seven  Soils  Received  4/18/86, 
and  Eighteen  Waters  Received  4/18/86 

Selected  samples  were  analyzed  following  EPA  Method  601  for  waters  and  Method 
8010  for  soils  using  1%  SP-1000  on  Carbopack  B  as  the  primary  column.  The 
method  can  be  summarized  as  follows: 

Helium  is  bubbled  through  5  mL  of  water  sample  or  5  g  of  soil 
sample  dispersed  in  5  mL  of  reagent  water  contained  in  a  specially 
designed  purging  chamber  at  ambient  temperature.  The  purgeable 
halogenated  organic  compounds  are  efficiently  transferred  from  the 
aqueous  phase  to  the  vapor  phase.  The  vapor  is  swept  through  a 
sorbent  column  where  the  purgeables  are  trapped.  After  purging  is 
completed,  the  sorbent  column  is  heated  and  back  flushed  with 
helium  to  desorb  the  purgeables  onto  a  gas  chromatographic  column. 

The  gas  chromatograph  is  temperature  programmed  to  separate  the 
purgeables  which  are  then  detected  with  a  Hall  detector. 

Results  are  presented  in  Tables  1  and  2  including  recoveries  of  d ibromomethane 
which  was  employed  as  a  surrogate.  QC  results  for  Method  601  and  Method  8010 
are  presented  in  Tables  5  and  6. 

Selected  samples  were  analyzed  following  EPA  Method  602  for  waters  and  Method 
8020  for  soils  using  5%  SP-1200/1 . 75%  Bentone  34  as  the  primary  column.  The 
method  can  be  summarized  as  follows: 

Helium  is  bubbled  through  5  mL  of  water  sample  or  5  g  of  soil 
sample  dispersed  in  5  mL  of  reagent  water  contained  in  a  specially 
designed  purging  chamber  at  ambient  temperature.  The  purgeable 
halogenated  organic  compounds  are  efficiently  transferred  from  the 
aqueous  phase  to  the  vapor  phase.  The  vapor  is  swept  through  a 
sorbent  column  where  the  purgeables  are  trapped.  After  purging  is 
completed,  the  sorbent  column  is  heated  and  back  flushed  with 
helium  to  desorb  the  purgeables  onto  a  gas  chromatographic  column. 

The  gas  chromatograph  is  temperature  programmed  to  separate  the 
purgeables  which  are  then  detected  with  a  PID  detector. 
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Results  are  presented  in  Tables  3  and  4,  including  recoveries  of  bromofl uorobenzene 
which  was  employed  as  a  surrogate.  QC  results  for  Method  602  and  Metnod  8020  are 
presented  in  Tables  7  and  8. 


Submitted  by: 


Greg 
Ma 


eg  Njd 
nag^r , 


oTT 

Inorganic  Chemistry 


Viorica  Lopez-Avila,  Ph.D. 
Technical  Director 
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These  results  were  obtained  by  following  standard  laboratory  procedures;  the 
liability  of  Acurex  Corporation  shall  not  exceed  the  amount  paid  for  this 
report.  In  no  event  shall  Acurex  be  liable  for  special  or  consequential  damages. 
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Table  1.  601  Results 


Sample  13: 

906055 

906060 

906064 

906069 

Compound 

Concentration 

ug/L 

Cn 1 orometnane 

fID 

ND 

ND 

ND 

Bromomethane 

ND 

ND 

ND 

ND 

Diehl orod if! uoromethane 

ND 

ND 

ND 

ND 

V inyl  chloride 

ND 

ND 

ND 

ND 

Chi oroethane 

ND 

ND 

ND 

ND 

Methylene  chloride 

ND 

ND 

ND 

0.3* 

Trie  hi orofl uoromethane 

ND 

ND 

ND 

ND 

1 ,1-Dichloroethene 

ND 

ND 

ND 

ND 

1 ,1-Dichloroethane 

ND 

ND 

ND 

ND 

trans-1 ,2-Dichloroethene 

1.1  a -3)c 

ND 

ND 

0.2 

Chloroform 

ND 

ND 

ND 

ND 

1,2-Dichloroethane 

ND 

ND 

ND 

ND 

1,1,1-Trichloroethane 

ND 

ND 

ND 

ND 

Carbon  tetrachl oride 

ND 

ND 

ND 

ND 

Bromod ichloromethane 

ND 

ND 

ND 

ND 

1 ,2-Dichloropropane 

ND 

ND 

ND 

ND 

trans-1 ,3-Dichloropropene 

ND 

ND 

ND 

ND 

Tr ichl oroethene 
Dibromochloromethane3 

100  (110) c 

0.2 

ND 

ND 

1,1,2-Tr  ichl oroethane3 
ci s-1 ,3-Dichloropropene3 

ND 

ND 

ND 

ND 

Chloroethylvinyl  ether 

ND 

ND 

ND 

ND 

Bromoform 

ND 

ND 

ND 

ND 

Tetrachl  oroethane^3 

Tetrachl oroethene^ 

ND 

ND 

ND 

ND 

Chlorobenzene 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

ND 

ND 

Surrogate  Recovery,  % 

72 

69 

85 

117 

Analysis  Date 

4/17/86 

4/17/86 

4/17/86 

4/17 

*  -  Typical  laboratory  background  levels  for  methylene  chloride  are  1-5  yg/L. 

a  -  These  compounds  coelute 
b  -  These  compounds  coelute 

c  -  Confirmed  by  GC/MS  at  level  in  parenthesis  using  EPA  Method  624 
and  SP-1000  column. 

NO  -  Not  detected 
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Table  1.  601  Results 

( Continued ) 


Sample  ID: 

Compound 

906038 

906043 

Concentration 

906073 

uq/L 

906079 

Cnl oromethane 

NO 

ND 

ND 

ND 

Bromomethane 

ND 

ND 

ND 

ND 

Dichlorodifl uorome thane 

ND 

ND 

ND 

ND 

Vinyl  chloride 

ND 

ND 

ND 

ND 

Chi oroethane 

ND 

ND 

ND 

ND 

Methylene  chloride 

0.6* 

0.6* 

1.0* 

2.0* 

Tr ichl orofl uorome thane 

ND 

ND 

ND 

ND 

1 , 1-Dichl oroethene 

ND 

ND 

ND 

ND 

1 ,1-Dichloroethane 

ND 

ND 

ND 

ND 

t ran s-1 ,2-Dichl oroethene 

ND 

ND 

ND 

ND 

Chi oroform 

ND 

ND 

ND 

ND 

1 ,2-Dichloroethane 

ND 

ND 

ND 

ND 

1,1,1-Trichloroethane 

ND 

ND 

ND 

ND 

Carbon  tetrachloride 

ND 

ND 

ND 

0.8 

Bromod ichl oromethane 

ND 

ND 

ND 

ND 

1,2-Oichloropropane 

ND 

ND 

ND 

ND 

trans-1 ,3-0 ichl oropropene 

ND 

ND 

ND 

ND 

Tr  ichl oroethene 

0 ibromoc hi oromethane3 

ND 

ND 

0.7 

ND 

1 ,1 ,2-Tr ichl oroethane3 
ci s-1 ,3-D ichl oropropene3 

ND 

ND 

ND 

ND 

Chi oroethyl v inyl  ether 

ND 

ND 

ND 

ND 

Bromoform 

ND 

ND 

ND 

ND 

Tetrachloroethane13 

Tetrachloroethene'3 

ND 

ND 

ND 

ND 

Chi orobenzene 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

ND 

ND 

Surrogate  Recovery,  % 

57 

62 

70 

76 

Analysis  Oate 

4/18/86 

4/18/66 

4/18/86 

4/18/86 

*  -  Typical  laboratory  background  levels  for  methylene  chloride  are  1-5  ug/L. 

a  -  These  compounds  coelute 
b  -  These  compounds  coelute 
ND  -  Not  detected 
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Table  1.  601  Results 

(Continued) 


Sample  10: 

906083 

906085 

906091 

906096 

Compound 

Concentra 

tion  ug/L 

Chi oromethane 

NO 

ND 

ND 

ND 

Bromomethane 

ND 

ND 

ND 

ND 

Dichlorodi fl uorome thane 

ND 

ND 

ND 

ND 

Vinyl  chi  or ide 

ND 

ND 

ND 

ND 

Chloroethane 

ND 

ND 

ND 

ND 

Methylene  chloride 

1.0* 

1.5* 

6.8* 

2.2* 

Tr ichlorofl uoromethane 

ND 

ND 

ND 

ND 

1 , 1-Dichl oroethene 

ND 

ND 

ND 

ND 

1 ,1-Dichloroethane 

ND 

ND 

ND 

ND 

trans-1 , 2-Dichl oroethene 

ND 

ND 

ND 

ND 

Chloroform 

ND 

ND 

0.7 

1.5 

1,2-Dichloroethane 

ND 

ND 

ND 

ND 

1,1,1-Trichloroethane 

ND 

ND 

ND 

ND 

Carbon  tetrachloride 

ND 

ND 

ND 

ND 

3romod i chi oromethane 

ND 

ND 

ND 

ND 

1*,2-Dichl  oropropane 

ND 

ND 

ND 

ND 

trans-1 ,3 -Die  hi oropropene 

ND 

ND 

ND 

ND 

Tr ichl oroethene 

Dibromoc hi oromethane3 

ND 

ND 

ND 

ND 

1 ,1,2-Tr i chloroethane3 
c is- 1,3 -Die  hi oropropene3 

ND 

ND 

ND 

ND 

Chloroethylvinyl  ether 

ND 

ND 

ND 

ND 

Bromoform 

ND 

ND 

ND 

ND 

Tetrachloroethaneb 

Tetrachloroetheneb 

ND 

ND 

ND 

ND 

Chlorobenzene 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

ND 

ND 

Surrogate  Recovery,  % 

70 

56 

75 

78 

Analysis  Date 

4/18/86 

4/18/86 

4/21/86 

4/21/86 

*  -  Typical  laboratory  background 

level s  for  methyl ene 

chloride  are 

1-5  ug/L. 

a  -  These  compounds  coelute 
b  -  These  compounds  coelute 
NO  -  Not  detected 
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Sample  ID: 

906127 

906134 

906139 

906144 

Compound 

Concentration 

ug/L 

Cnl orometnane 

NO 

ND 

ND 

ND 

Bromomethane 

ND 

ND 

ND 

ND 

Dichlorodifl uorome thane 

ND 

ND 

ND 

ND 

Vinyl  chloride 

ND 

ND 

ND 

ND 

Chi oroethane 

ND 

ND 

ND 

ND 

Methylene  chloride 

0.8* 

0.6* 

0.3* 

0.4* 

Trichlorofl uoromethane 

ND 

ND 

ND 

ND 

1,1-Oichloroethene 

ND 

ND 

ND 

ND 

1,1-Dichloroethane 

ND 

ND 

ND 

ND 

trans-l,2-Dich!oroethene 

0.5 

ND 

0.5 

ND 

Chi oroform 

0.4 

0.3 

ND 

ND 

1 ,2-Dichloroethane 

ND 

ND 

ND 

ND 

1 ,1,1-Trichloroethane 

ND 

ND 

ND 

ND 

Carbon  tetrachl or ide 

ND 

ND 

ND 

ND 

Bromod ichloromethane 

ND 

ND 

ND 

ND 

1 ,2-Dichloropropane 

ND 

ND 

ND 

ND 

brans-l ,3-Oichloropropene 

ND 

ND 

ND 

ND 

Tr ichloroethene 

D ibromochloromethane3 

26  (24 ) c 

ND 

38  ( 29 ) c 

29  (32) 

1,1,2-Tri chi oroethane3 
cis-1 ,3-Dichloropropene3 

ND 

ND 

ND 

ND 

Chi oroethyl v inyl  ether 

ND 

ND 

ND 

ND 

Bromoform 

ND 

ND 

ND 

ND 

Tetrachloroethaneb 

Tetrachl oroetheneb 

1.0 

ND 

1.1 

1.2 

Chi orobenzene 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

ND  . 

ND 

Surrogate  Recovery,  % 

68 

66 

75 

76 

Analysis  Date 

4/21/86 

4/21/86 

4/21/86 

4/21 

*  -  Typical  laboratory  background  levels  for  methylene  chloride  are  1-5  ug/l. 

a  -  These  compounds  coelute 
b  -  These  compounds  coelute 

c  -  Confirmed  by  GC/MS  at  level  in  parenthesis  using  EPA  Method  624 
and  SP-1000  column. 

NO  -  Not  detected 
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Sample  ID: 

906145 

906150 

906152 

906157 

Compound 

Concentration 

yg/L 

Chi oromethane 

ND 

ND 

ND 

ND 

Bromomethane 

ND 

ND 

ND 

ND 

Diehl orod i fl uoromethane 

ND 

ND 

ND 

ND 

Vinyl  chloride 

ND 

ND 

ND 

ND 

Chi oroethane 

ND 

ND 

ND 

ND 

Methylene  chloride 

ND 

ND 

ND 

ND 

Tr ichl orofl uoromethane 

ND 

ND 

ND 

ND 

1 , 1-Dichloroethene 

ND 

ND 

ND 

ND 

1 ,1-Dichloroethane 

ND 

ND 

ND 

ND 

trans-1 ,2-Dichloroethene 

ND 

ND 

ND 

ND 

Chloroform 

0.7 

ND 

ND 

ND 

1 , 2-Dichl oroethane 

ND 

ND 

ND 

ND 

1 ,1 ,1-Tr ichloroethane 

ND 

ND 

ND 

ND 

Carbon  tetrachloride 

ND 

ND 

ND 

ND 

Bromod ichl oromethane 

ND 

ND 

ND 

ND 

1 ,2-Dichloropropane 

ND 

ND 

ND 

ND 

trans-1 ,3-D ichl oropropene 

ND 

ND 

ND 

ND 

Tr ichl oroethene 

D ibromoc hi oromethane3 

ND 

ND 

ND 

ND 

1,1,2-Trichloroethane3 
ci s-1 ,3 -Die  hi oropropene3 

ND 

ND 

ND 

ND 

Chi oroethyl v inyl  ether 

ND 

ND 

ND 

ND 

Bromoform 

ND 

ND 

ND 

ND 

Tetrachloroethane^ 

Tetrachl  oroethene^5 

ND 

ND 

ND 

ND 

Chlorobenzene 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

ND 

ND 

Surrogate  Recovery,  % 

94 

30 

78 

29 

Analysis  Date 

4/23/86 

4/23/86 

4/23/86 

n  ■  *3 

*  -  Typical  laboratory  background  levels  for  methylene  chloride  are  1-5 

a  -  These  compounds  coelute 
b  -  These  compounds  coelute 
NO  -  Not  detected 
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Table  1.  601  Results 

(Continued) 


Sample  ID: 

906160 

906164 

906170 

906241 

Compound 

Concentration 

ug/L 

Chloromethane 

ND 

ND 

ND 

ND 

Bromomethane 

ND 

ND 

ND 

ND 

Dichlorodifl uoromethane 

ND 

ND 

ND 

ND 

Vinyl  chloride 

ND 

ND 

ND 

ND 

Chloroethane 

ND 

ND 

ND 

ND 

Methylene  chloride 

ND 

ND 

ND 

ND 

Trichlorofl uoromethane 

ND 

ND 

ND 

ND 

1,1-Dichloroethene 

ND 

ND 

ND 

ND 

1 ,1-Dichloroethane 

ND 

ND 

ND 

ND 

trans-1 ,2-Dichl oroethene 

ND 

ND 

ND 

ND 

Chloroform 

ND 

ND 

ND 

0.1 

1,2-Dichloroethane 

ND 

ND 

ND 

ND 

1,1,1-Trichloroethane 

ND 

ND 

ND 

ND 

Carbon  tetrachl oride 

ND 

ND 

ND 

ND 

Bromodichloromethane 

ND 

ND 

ND 

ND 

1,2-Dichloroprcpane 

ND 

ND 

ND 

ND 

trans-1 ,3-Dichloropropene 

ND 

ND 

ND 

ND 

Trichloroethene 

Dibromochloromethane3 

ND 

ND 

ND 

ND 

1,1,2-Trichloroethane3 

cis-l,3-Dichloropropenea 

ND 

ND 

ND 

ND 

Chi oroethyl v inyl  ether 

ND 

ND 

ND 

ND 

Bromoform 

ND 

ND 

ND 

ND 

Tetrachloroethaneb 

Tetrachloroetheneb 

ND 

ND 

ND 

ND 

Chlorobenzene 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

ND 

ND 

Surrogate  Recovery,  % 

81 

90 

88 

86 

Analysis  Date 

4/23/86 

4/23/85 

4/23/86 

4/23/86 

*  -  Typical  laboratory  background 

levels  for 

methylene  chloride  are 

1-5  ug/L. 

a  -  These  compounds  coelute 
b  -  These  compounds  coelute 
ND  -  Not  detected 
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Table  1.  601  Results 

(Continued) 


Sample  ID: 

Compound 

906246 

906203 

Concentration 

906207 

uQ/L 

906213 

Chloromethane 

ND 

ND 

ND 

ND 

Bromomethane 

NO 

ND 

ND 

ND 

Dichlorodifluoromethane 

ND 

ND 

ND 

ND 

Vinyl  chloride 

ND 

ND 

ND 

ND 

Chloroethane 

ND 

ND 

ND 

ND 

Methylene  chloride 

ND 

0.5* 

0.2* 

0.3' 

Tr ichlorofluoromethane 

ND 

ND 

ND 

ND 

1,1-Dichloroethene 

ND 

ND 

ND 

ND 

1 ,1-Dichloroethane 

ND 

ND 

11  (12)c 

ND 

trans-1 ,2-Dichloroethene 

ND 

ND 

ND 

ND 

Chloroform 

0.09 

ND 

ND 

ND 

1,2-Dichloroethane 

ND 

ND 

ND 

ND 

1,1,1-Trichloroethane 

ND 

ND 

ND 

ND 

Carbon  tetrachloride 

ND 

ND 

RD 

ND 

Bromod ichl oromethane 

ND 

ND 

ND 

ND 

1 ,2-Dichloropropane 

ND 

ND 

ND 

ND 

trans-1 ,3-0 ichl oropropene 

ND 

ND 

ND 

ND 

Trichloroethene 

Dibromoc hi oromethane3 

ND 

ND 

58  (76)c 

ND 

1 ,1 ,2-Tr ichloroethane3 
ci s-1 ,3-D ichl oropropene3 

ND 

ND 

ND 

ND 

Chloroethylvinyl  ether 

ND 

ND 

ND 

ND 

Bromoform 

ND 

ND 

ND 

ND 

Tetrachloroethaneb 

Tetrachloroetheneb 

ND 

ND 

ND 

ND 

Chlorobenzene 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

ND 

ND 

Surrogate  Recovery,  % 

90 

76 

91 

55 

Analysis  Date 

4/23/86 

4/24/86 

4/23/86 

4/24/81 

*  -  Typical  laboratory  background  levels  for  methylene  chloride  are  1-5  yg/L. 

a  -  These  compounds  coelute 
b  -  These  compounds  coelute 

c  -  Confirmed  by  GC/MS  at  level  in  parenthesis  using  EPA  Method  624 
and  SP-1000  column. 

NO  -  Not  detected 
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Table  1.  601  Results 

(Continued) 


Sample  10: 

Compound 

906217 

BP2-G2  BP3-G2 

Concentration  uq/L 

BP4-G2 

Chi oromethane 

ND 

21  (51  )c 

ND 

ND 

Bromomethane 

ND 

16  (1 6 ) c 

ND 

ND 

Diehl  orodifl uoromethane 

ND 

ND 

ND 

ND 

Vinyl  chloride 

ND 

ND 

ND 

ND 

Chloroethane 

ND 

ND 

ND 

ND 

Methylene  chloride 

0.2* 

0.2* 

1.6* 

1.8* 

Tr ichlorofl uoromethane 

ND 

ND 

ND 

ND 

1,1 -D i c  hi oroethene 

ND 

ND 

ND 

ND 

1 ,1-Dichloroethane 

ND 

ND 

ND 

ND 

trans-1 ,2-Dichl oroethene 

ND 

ND 

ND 

ND 

Chloroform 

ND 

0.6  (2 . 4)c 

0.03 

0.02 

1 ,2-Dichloroethane 

ND 

ND 

ND 

ND 

1,1,1-Trichloroethane 

ND 

ND 

ND 

ND 

Carbon  tetrachloride 

ND 

ND 

ND 

ND 

Bromod ic  hi oromethane 

ND 

1.4  (2 . 9)c 

ND 

ND 

1 ,2-Dichl oropropane 

ND 

ND 

ND 

ND 

trans-1 ,3-0ichloropropene 

ND 

ND 

ND 

ND 

Tr  ichloroethene 

ND 

ND 

NO 

Nn 

Dibromoc hi oromethane3 

1 ,1 ,2-Trichloroethanea 

ND 

1.1  (2.7)C,d 

ND 

ND 

ci s-1 ,3-Dichloropropenea 
Chloroethyl v inyl  ether 

ND 

ND 

ND 

ND 

Bromoform 

ND 

ND 

ND 

ND 

Tetrachloroethaneb 

Tetrachloroetheneb 

ND 

ND 

ND 

ND 

Chlorobenzene 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

ND 

11  u 

ND 

Surrogate  Recovery,  % 

83 

82 

58 

73 

Analysis  Date 

4/23/86 

4/24/86 

4/24/86 

4/24/86 

*  -  Typical  laboratory  background  levels  for  methylene  chloride  are  1-5  uq/L 

a  *  These  compounds  coelute 
b  -  These  compounds  coelute 

c  -  Confirmed  by  GC/MS  at  level  in  parenthesis  using  EPA  Method  624 
and  SP-1000  column. 

d  -  Oibromochloromethane  confirmed  by  GC/MS. 

NO  -  Not  detected 


AeroVironment 
8604-037E,  8604-039E, 
8604-041E ,  8604-044E 
Page  11  of  36 


Table  1.  601  Results 

(Continued) 


Sample  ID: 


BP5-G2  BP6-G2  BP9-G2  906115 


Compound 


Concentration  ug/L 


Chloromethane 
Bromomethane 
Dichlorodi fl uorome thane 
Vinyl  chloride 
Chloroethane 
Methylene  chloride 
Tr ichlorofl uoromethane 

1.1- Oichloroethene 

1 .1- Dichloroethane 
trans-1 ,2-Di chi oroethene 
Chloroform 

1.2- Oichloroethane 
1,1,1-Trichloroethane 
Carbon  tetrachloride 
Bromodichloromethane 

1.2- Dichloropropane 
trans-l,3-Dichloropropene 
Trichl oroethene 
Dibromochloromethane3 

1 .1 .2- Trichloroethanea 
cis-l,3-Dichloropropenea 
Chloroethylvinyl  ether 
Bromoform 

Tetrachloroethaneb 

Tetrachloroetheneb 

Chlorobenzene 

Dichlorobenzenes 


ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

2.1* 

0. 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.2 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Surrogate  Recovery,  % 


79  79 


56  88 


Analysis  Date 


4724/86  4/24/86  4/24/86  4/23/86 


*  -  Typical  laboratory  background  levels  for  methylene  chloride  are  1-5  ug/L. 

a  -  These  compounds  coelute 
b  -  These  compounds  coelute 
ND  -  Not  detected 


H-JM 
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Table  1.  601  Results 

(Continued) 


Sample  ID: 

906174 

906177 

906181** 

906185 

Compound 

Concentration 

uQ/L 

Chloromethane 

NO 

ND 

ND 

ND 

Bromomethane 

ND 

ND 

ND 

ND 

Dichlorodifl uoromethane 

ND 

ND 

ND 

ND 

Vinyl  chloride 

ND 

ND 

ND 

ND 

Chloroethane 

ND 

ND 

ND 

ND 

Methylene  chloride 

0.6* 

1.3* 

<5C 

0.2* 

Tri chi orofl uoromethane 

ND 

ND 

ND 

ND 

1 ,1-Dichloroethene 

ND 

ND 

ND 

ND 

1 ,1-Dichloroethane 

ND 

ND 

ND 

ND 

trans-1 ,2-Dichloroethene 

ND 

ND 

ND 

ND 

Chloroform 

ND 

ND 

ND 

ND 

1 ,2-Dichloroethane 

ND 

ND 

ND 

ND 

1 ,1 ,1-Trichloroethane 

ND 

ND 

ND 

ND 

Carbon  tetrachloride 

ND 

ND 

ND 

ND 

Bromod i chi oromethane 

ND 

ND 

ND 

ND 

1 ,2-Dichloropropane 

ND 

ND 

ND 

ND 

trans-1 ,3-Dichloropropene 

ND 

ND 

ND 

ND 

Trichloroethene 

ND 

0.1 

ND 

1.1  (0.8; 

Dibromochl oromethane9 

1 ,1 ,2-Tri chloroethane9 

ND 

ND 

ND 

ND 

cis-1 ,3-Dichloropropenea 
Chloroethylvinyl  ether 

ND 

ND 

ND 

ND 

Bromoform 

ND 

ND 

ND 

ND 

Tetrachloroethaneb 

Tetrachloroetheneb 

ND 

ND 

ND 

ND 

Chlorobenzene 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

ND 

ND 

Surrogate  Recovery,  % 

75 

60 

71 

97 

Analysis  Date 

4/24/86 

4/24/86 

4/24/86 

4/23/86 

*  -  Typical  laboratory  background  levels  for  methylene  chloride  are  1-5  ug/L. 

**  -  Detection  limit  increased  by  a  factor  of  ten  -  oily  sample*, 
a  -  These  compounds  coelute 
b  -  These  compounds  coelute 

c  -  GC/MS  confirmation  using  EPA  Method  624  and  SP-1000  column  gave  <5  ug/L. 
GC  analysis  gave  760  ug/l. 

d  -  Confirmed  by  GC/MS  at  level  in  parenthesis  using  EPA  Method  624 
and  SP-1000  column. 

NO  -  Not  detected 
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Table  1.  601  Results 

(Cone! uded) 


Detection 


Sample  ID: 

906189 

906193 

906199 

Limit 

Compound 

Concentration 

uq/L 

Chloromethane 

ND 

ND 

ND 

0.08 

Bromomethane 

ND 

ND 

ND 

1 

Dichlorodifl uoromethane 

ND 

ND 

ND 

2 

Vinyl  chloride 

NO 

ND 

ND 

0.2 

Chloroethane 

ND 

ND 

ND 

0.5 

Methylene  chloride 

0.2* 

0.2* 

0.3* 

0.2 

Tr ic hi orofl uoromethane 

ND 

ND 

ND 

1 

1,1-Dichloroethene 

ND 

ND 

ND 

0.1 

1,1-Dichloroethane 

ND 

ND 

ND 

0.07 

trans-1 ,2-Dichloroethene 

ND 

ND 

ND 

0.1 

Chloroform 

ND 

ND 

ND 

0.05 

1,2-Dichloroethane 

ND 

ND 

ND 

0.03 

1,1,1-Trichloroethane 

ND 

ND 

ND 

0.03 

Carbon  tetrachloride 

ND 

ND 

ND 

0.1 

Bromodichloromethane 

ND 

ND 

ND 

0.1 

1,2-Dichloropropane 

ND 

ND 

ND 

0.04 

trans-1 ,3-Dichloropropene 

NO 

ND 

ND 

0.3 

Trichloroethene 

NO 

ND 

ND 

0.1 

Dibromochloromethane3 

1,1,2-Trichloroethane3 

ND 

ND 

ND 

0.2 

cis-l,3-Dichloropropenea 

Chi oroethyl vinyl  ether 

ND 

ND 

ND 

0.1 

Bromoform 

ND 

ND 

ND 

0.2 

Tetrachloroethane*5 

ND 

ND 

ND 

0  3 

Tetrachloroethene15 

HU 

HU 

li  U 

Chlorobenzene 

ND 

ND 

ND 

0.2 

Dichlorobenzenes 

ND 

ND 

ND 

0.3 

Surrogate  Recovery,  X 

95 

95 

87 

Analysis  Date 

4/23/86 

4/23/86 

4/23/86 

*  -  Typical  laboratory  background  levels  for  methylene  chloride  are  1-5  ug/L. 

a  -  These  compounds  coelute 
b  -  These  compounds  coelute 
ND  -  Not  detected 
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Table  2.  8010  Results 


Sample  ID: 


906103 


906104 


906105 


906108 


Compound 


Concentration  ug/t 


Chi oromethane 

ND 

ND 

ND 

ND 

3romomethane 

ND 

ND 

ND 

ND 

Diehl orod ifl uoromethane 

ND 

ND 

ND 

ND 

Vinyl  chloride 

NO 

ND 

ND 

ND 

Chloroethane 

ND 

ND 

ND 

ND 

Methylene  chloride 

0.0031* 

0.0021* 

0.0093* 

0 

Tr ic  hi orofl uoromethane 

ND 

ND 

ND 

ND 

1 ,1-Dichloroethene 

ND 

ND 

ND 

ND 

1,1-Dichloroethane 

ND 

ND 

ND 

ND 

trans-l,2-Dichloroethene 

ND 

0.0006 

0.0029 

ND 

Chi oro form 

ND 

0.0002 

0.0006 

ND 

1,2-Dichloroethane 

ND 

ND 

ND 

ND 

1,1,1-Trichloroethane 

ND 

ND 

ND 

ND 

Carbon  tetrachloride 

ND 

ND 

ND 

ND 

Bromod ichl oromethane 

ND 

ND 

0.0003 

ND 

1,2-Dichloropropane 

ND 

ND 

ND 

ND 

trans-1 , 3-D ichl oropropene 

ND 

ND 

ND 

ND 

Tr ichloroethene 

Dibromoc hi oromethane3 

ND 

ND 

ND 

ND 

1 ,1 ,2-Tr ichloroethane3 
ci s-1 ,3 -Die  hi oropropene3 

ND 

ND 

ND 

ND 

Chloroethylvinyl  ether 

ND 

ND 

ND 

ND 

Bromoform 

ND 

ND 

ND 

ND 

Tetrachloroethane13 

Tetrachloroetheneb 

ND 

ND 

ND 

ND 

Chlorobenzene 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

ND 

ND 

Surrogate  Recovery,  X 

55 

53 

50 

35 

Analysis  Date 


4/25/86  4/25/86  4/25/86  4/25/86 


*  -  Typical  laboratory  background  levels  for  methylene  chloride  are  1-5  ug/L. 

a  -  These  compounds  coelute 
b  -  These  compounds  coelute 
NO  -  Not  detected 


M-  V3f 
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Table  2.  8010  Results 

(Cone! uded) 


Detection 


Sample  ID: 

906121 

906122 

906123 

Limit 

Compound 

Concentration 

ug/g . 

Chloromethane 

ND 

ND 

ND 

0.00008 

Bromomethane 

ND 

ND 

ND 

0.001 

Dichlorodifl uoromethane 

ND 

ND 

ND 

0.002 

Vinyl  chloride 

ND 

ND 

ND 

0.0002 

Chloroethane 

ND 

ND 

ND 

0.0005 

Methylene  chloride 

0.0009* 

0.0009* 

0.0014* 

0.0002 

Trichlorofl uoromethane 

ND 

ND 

ND 

1 , 1-Oichloroethene 

ND 

ND 

ND 

0.0001 

1,1-Dichloroethane 

ND 

ND 

ND 

0.00007 

trans-1 ,2-Dichloroethene 

NO 

ND 

ND 

0.0001 

Chloroform 

ND 

0.00009 

ND 

0.00005 

1,2-Dichloroethane 

ND 

ND 

ND 

0.00003 

1 ,1 ,1-Trichloroethane 

ND 

ND 

ND 

0.00003 

Carbon  tetrachl or ide 

ND 

ND 

ND 

0.0001 

Bromodichloromethane 

ND 

ND 

ND 

0.0001 

1,2-Dichloropropane 

ND 

ND 

ND 

0.00004 

trans-l,3-Dichloropropene 

ND 

ND 

ND 

0.0003 

Trichloroethene 

Dibromochloromethanea 

ND 

ND 

ND 

0.0001 

l,l,2-Trichloroethanea 

cis-l,3-Dichloropropenea 

ND 

ND 

ND 

0.0002 

Chi oroethyl vinyl  ether 

ND 

ND 

ND 

0.0001 

Bromoform 

ND 

ND 

ND 

0.0002 

Tetrachloroethaneb 

Tetrachl  oroethene*3 

•  NO 

ND 

ND 

0.0003 

Chlorobenzene 

ND 

ND 

ND 

0.0002 

Dichlorobenzenes 

ND 

ND 

ND 

0.0003 

Surrogate  Recovery,  X 

66 

49 

62 

Analysis  Oate 

4/25/86 

4/25/86 

4/25/86 

*  -  Typical  laboratory  background  levels  for  methylene  chloride  are  1-5  ug/l. 

a  -  These  compounds  coelute 
b  -  These  compounds  coelute 
ND  -  Not  detected 


h-50? 
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Table  3.  602  Results 


Sample  ID#: 

Compound 

906055 

906060  906064  906069 

Concentration  pg/l 

906038 

Benzene 

ND 

ND 

ND 

ND 

ND 

Toluene 

ND 

ND 

ND 

ND 

ND 

Ethyl  benzene 

ND 

ND 

ND 

ND 

ND 

Chlorobenzene1 2 

ND 

.  ND 

ND 

ND 

ND 

Xyl enes? 

ND 

ND 

ND 

ND 

ND 

ttichlorobenzenes 

ND 

ND 

ND 

ND 

ND 

Analysis  Date: 

4/17/86 

4/17/86 

4/17/86 

4/17/86 

4/17/86 

%  Surrogate  Recovery 

97 

100 

101 

100 

105 

1  Chlorobenzene  and  meta-xylene 

2  Ortho-xylene  and  para-xylene 
ND  -  Not  detected 


a  - 
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Table  3.  602  Results 

(Continued) 


Sample  ID#: 

Compound 

906043 

906073  906079 

Concentration  vg/L 

906083 

906085 

Benzene 

ND 

ND 

ND 

ND 

ND 

To! uene 

ND 

ND 

ND 

ND 

ND 

Ethylbenzene 

ND 

ND 

ND 

ND 

ND 

Chi orobenzenel 

ND 

ND 

ND 

ND 

ND 

Xyl enes^ 

ND 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

ND 

ND 

ND 

Analysis  Date: 

4/17/86 

4/17/86 

4/17/86 

4/17/86 

4/18/86 

%  Surrogate  Recovery 

104 

102 

104 

108 

96 

1  Chlorobenzene  and  meta-xylene 

2  Ortho-xylene  and  para-xylene 
ND  -  Not  detected 


m  m 
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Table  3.  602  Results 

(Continued) 


Sample  ID#: 

Compound 

906091 

906096  906127  906134 

Concentration  ug/L 

906139 

Benzene 

ND 

ND 

ND 

ND 

ND 

Toluene 

ND 

ND 

ND 

ND 

ND 

Ethylbenzene 

ND 

ND 

ND 

ND 

ND  • 

Chlorobenzene1 

ND 

ND 

ND 

ND 

ND 

Xyl enes2 

ND 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

ND 

ND 

ND 

Analysis  Date: 

4/18/36 

4/18/86 

4/21/86 

4/21/86 

4/21/86 

%  Surrogate  Recovery 

94 

94 

93 

93 

93 

1  Chlorobenzene  and  meta-xylene 

2  Ortho-xylene  and  para- xylene 
ND  -  Not  detected 


H-3t  L 
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Table  3.  602  Results 

(Continued) 


906144  906145  906150  906152  906157 


Benzene 

ND 

ND 

0.3 

ND 

ND 

Tol uene 

ND 

ND 

ND 

ND 

ND 

Ethylbenzene 

ND 

ND 

ND 

ND 

ND 

Chlorobenzene1 2 

ND 

NO 

ND 

ND 

ND 

Xyl enes^ 

ND 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

ND 

ND 

ND 

Analysis  Date: 

4/21/86 

4/21/86 

4/21/86 

4/21/86 

4/21/86 

%  Surrogate  Recovery 

95 

96 

92 

84 

93 

1  Chlorobenzene  and  meta-xylene 

2  Ortho-xylene  and  para-xylene 
NO  -  Not  detected 
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Table  3.  602  Results 

( Continued) 


Sample  ID#: 

Compound 

906160 

906164  906170  906241 

Concentration  uq/L 

906246 

Benzene 

ND 

ND 

ND 

ND 

ND 

Tol uene 

ND 

ND 

ND 

ND 

ND 

Ethylbenzene 

ND 

ND 

ND 

ND 

ND 

Chlorobenzene1 

ND 

ND 

ND 

ND 

ND 

X  y 1 enes2 

ND 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

ND 

ND 

ND 

Analysis  Date: 

4/21/86 

4/21/86 

4/21/86 

4/21/86 

4/21/86 

%  Surrogate  Recovery 

97 

98 

94 

100 

89 

1  Chlorobenzene  and  meta-xylene 

2  Ortho-xylene  and  para-xylene 
NO  -  Not  detected 


H-3C-5 


UJ  LU 
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Table  3.  602  Results 

(Continued) 


Sample  ID#: 

Compound 

906115 

906174  906177  906181 

Concentration  ug/L 

906185 

Benzene 

ND 

ND 

ND 

ND 

ND 

Tol uene 

ND 

ND 

ND 

ND 

ND 

Ethylbenzene 

ND 

ND 

ND 

ND 

ND 

Chi orobenzenel 

ND 

ND 

ND 

9.8 

ND 

Xyl enes1 2 

NO 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

ND 

ND 

ND 

Analysis  Date: 

4/22/86 

4/22/86 

4/23/86 

4/24/86 

4/21/86 

%  Surrogate  Recovery 

85 

93 

95 

1483 

73 

1  Chlorobenzene  and  meta-xylene 

2  Ortho-xylene  and  para-xylene 
2  Matrix  interference 


NO  -  Not  detected 


rn  m 
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Table  3.  602  Results 

(Continued) 


Sample  ID#: 

Compound 

906189 

906193  906199 

Concentration  ug/L 

906203 

906207 

Benzene 

ND 

ND 

0.9  (1.0)3 

ND 

ND 

Toluene 

ND 

ND 

ND 

ND 

ND 

Ethylbenzene 

ND 

ND 

ND 

ND 

ND 

Chlorobenzene1 2 3 

ND 

ND 

ND 

ND 

ND 

Xyl enes^ 

ND 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

ND 

ND 

ND 

Analysis  Date: 

4/21/86 

4/21/86 

4/21/86 

4/22/86 

4/22/86 

%  Surrogate  Recovery 

62 

59 

55 

92 

84 

1  Chlorobenzene  and  meta- xylene 

2  Ortho-xylene  and  para-xylene 

3  Confirmed  by  GC/MS  at  level  in  parenthesis  using  EPA  method  624 
and  SP-1000  column 

NO  -  Not  detected 
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Table  3.  602  Results 

(Continued) 


Sample  ID#: 

Compound 

906213 

906217  BP2-G2  8P3-G2 

Concentration  ug/l 

BP4-G2 

Benzene 

NO 

ND 

ND 

ND 

ND 

Toluene 

NO 

ND 

ND 

ND 

ND 

Ethylbenzene 

NO 

ND 

ND 

ND 

ND 

Chlorobenzene^ 

ND 

ND 

ND 

ND 

ND 

Xylenes2 

NO 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

NO 

ND 

ND 

ND 

ND 

Analysis  Date: 

4/24/86 

4/22/86 

4/22/86 

4/22/86 

4/24/86 

%  Surrogate  Recovery 

96 

90 

145 

104 

98 

1  Chlorobenzene  and  meta-xylene 

2  Ortho-xylene  and  para-xylene 
NO  -  Not  detected 


H- 
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Table  3.  602  Results 

(Cone! ud ed) 


Detection 


Sample  ID#: 

BP5-62 

BP6-G2 

BP9-G2 

Limit 

Compound 

Concentration  vg/L 

Benzene 

ND 

ND 

ND 

0.2 

Tol uene 

ND 

ND 

ND 

0.2 

Ethylbenzene 

0.9 

0.9 

0.9 

0.2 

Chlorobenzene1 

ND 

ND 

ND 

0.2 

Xyl enes2 

ND 

ND 

ND 

0.2 

Dichlorobenzenes 

ND 

ND 

ND 

0.4 

Analysis  Date: 

4/24/86 

4/24/86 

4/24/86 

%  Surrogate  Recovery 

101 

108 

107 

1  Chlorobenzene  and  meta-xylene 

2  Ortho-xylene  and  para-xylene 
ND  -  Not  detected 
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Table  4.  8020  Results 


Sample  ID#: 

Compound 

906103 

9061 04  ^ 

Concentration 

9061 05  4 

yg/g 

906108 

Benzene 

ND 

ND 

ND 

ND 

To! uene 

ND 

ND 

ND 

ND 

Ethylbenzene 

ND 

ND 

ND 

ND 

Chi orobenzenel 

ND 

ND 

ND 

ND 

Xylenes1 2 3 

0.0046 

ND 

ND 

ND 

Dichlorobenzenes 

• 

ND 

ND 

ND 

ND 

Analysis  Date:  4/25/86 

5/1/86 

5/1/86 

5/2/86 

%  Surrogate  Recovery  94 

104 

159 

53 

1  Chlorobenzene  and  meta-xylene 

2  Ortho- xylene  and  para-xylene 

3  Detection  limit  raised  by  a  factor  of  1000  due  to  matrix  interferences. 
^  Detection  limit  raised  by  a  factor  of  250  due  to  matrix  interferences. 
ND  -  Not  detected 


H-Stf 
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Table  4.  8020  Results 

(Concl ud ed) 


Detection 


Sample  ID#: 

906121 

906122 

906123 

Limit 

Compound 

Concentration 

ug/g 

Benzene 

ND 

ND 

ND 

0.0002 

Tol uene 

ND 

ND 

ND 

0.0002 

Ethylbenzene 

ND 

ND 

ND 

0.0002 

Chlorobenzene1 

ND 

ND 

ND 

0.0002 

Xyl enes2 

ND 

ND 

ND 

0.0002 

Bichlorobenzenes 

ND 

ND 

ND 

0.0004 

Analysis  Date: 

4/30/36 

4/30/86 

4/30/86 

1  Surrogate  Recovery  36  83  95 


1  Chlorobenzene  and  meta-xylene 

2  Ortho- xylene  and  para- xylene 
NO  -  Not  detected 


Method  Method  Method  Method 

Blank  Blank  Blank  Blank 


Compound 


Concentration 


Chloromethane 

ND 

ND 

ND 

ND 

Bromomethane 

ND 

ND 

ND 

ND 

Dichlorodifluoromethane 

ND 

ND 

ND 

ND 

Vinyl  chloride 

ND 

ND 

ND 

ND 

Chloroethane 

ND 

ND 

ND 

ND 

Methylene  chloride 

1.1 

1.2 

0.7 

1 

Tr ichlorofluoromethane 

ND 

ND 

ND 

ND 

1,1-Dichloroethene 

ND 

ND 

ND 

ND 

1,1-Dichloroethane 

ND 

ND 

ND 

ND 

trans-1 ,2-Dichloroethene 

ND 

ND 

ND 

ND 

Chloroform 

0.3 

ND 

ND 

ND 

1,2-Dichloroethane 

ND 

ND 

ND 

ND 

1,1,1-Trichloroethane 

NO 

ND 

ND 

ND 

Carbon  tetrachloride 

ND 

ND 

ND 

ND 

Bromodichloromethane 

ND 

ND 

ND 

ND 

1,2-Dichloropropane 

ND 

ND 

ND 

ND 

trans-1 ,3-Dichloropropene 

ND 

ND 

ND 

ND 

Trichloroethene 

Dibromochloromethane3 

ND 

ND 

ND 

ND 

l,l,2-Trichloroethanea 
ci s-l,3-Dichloropropenea 

ND 

ND 

ND 

ND 

Chloroethyl v inyl  ether 

ND 

ND 

ND 

ND 

Bromoform 

ND 

ND 

ND 

ND 

Tetrachloroethaneb 

Tetrachloroetheneb 

ND 

ND 

ND 

ND 

Chlorobenzene 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

ND 

ND 

Surrogate  Recovery,  % 

NS 

NS  • 

NS 

NS 

Analysis  Date  4/17/86  4/18/86  4/18/86  4/21/86 


a  -  These  compounds  coelute 
b  -  These  compounds  coelute 
NO  -  Not  detected 
NS  -  Not  spiked 


H-  5/C 
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Table  5.  601  QC 


Method 

Method 

Method 

Storage 

Sample  ID: 

Blank 

Blank 

Blank 

31  ank 

Compound 

Concentration 

wq/L 

Chloromethane 

ND 

ND 

ND 

ND 

Bromomethane 

ND 

ND 

ND 

ND 

Diehl orodi fl uoromethane 

ND 

ND 

ND 

ND 

Vinyl  chloride 

ND 

ND 

ND 

ND 

Chloroethane 

ND 

ND 

ND 

ND 

Methylene  chloride 

ND 

2.0 

4.8 

1.0 

Tr i chi orofl uoromethane 

ND 

ND 

ND 

ND 

1,1-Dichloroethene 

ND 

ND 

ND 

ND 

1,1-Dichloroethane 

ND 

ND 

ND 

ND 

trans-1 ,2-Dichloroethene 

ND 

ND 

ND 

ND 

Chloroform 

ND 

ND 

ND 

0.4 

1,2-Dichloroethane 

ND 

ND 

ND 

ND 

1,1,1-Trichloroethane 

ND 

ND 

ND 

ND 

Carbon  tetrachloride 

ND 

ND 

ND 

ND 

Bromodichloromethane 

ND 

ND 

ND 

ND 

1,2-Dichloro propane 

ND 

ND 

ND 

ND 

trans-1 , 3-D ic hi oropropene 

ND 

ND 

ND 

ND 

Trichloroethene 

Dibromochloromethane3 

ND 

ND 

ND 

ND 

1,1,2-Trichloroethane3 
c i s-1 , 3-D ic  hi oropropene3 

ND 

ND 

ND 

ND 

Chloroethylvinyl  ether 

ND 

ND 

ND 

ND 

Bromoform 

ND 

ND 

ND 

ND 

Tetrachloroethaneb 

Tetrachloroetheneb 

ND 

ND 

ND 

ND 

Chlorobenzene 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

ND 

ND 

Surrogate  Recovery,  % 

NS 

NS 

NS 

88 

Analysis  Date 

4/21/86 

4/23/86 

4/24/86 

4/17/36 

a  -  These  compounds  coelute 
b  -  These  compounds  coelute 
NO  -  Not  detected 
NS  -  Not  spiked 


U-'h/L 


Ui  UJ 
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Table  5.  601  QC 


Sample  ID: 

Storage 

Blank 

Storage 

Blank 

906055 

Dupl icate 

906079 
Dupl icate 

Compound 

Concentration 

ug/L 

Chloromethane 

ND 

ND 

ND 

ND 

Bromomethane 

ND 

ND 

ND 

ND 

Dichlorodifluoromethane 

ND 

ND 

ND 

ND 

Vinyl  chloride 

ND 

ND 

ND 

ND 

Chloroethane 

ND 

ND 

ND 

ND 

Methylene  chloride 

2.8 

0.5 

2.3* 

3.3* 

Tr ichlorofluoromethane 

ND 

ND 

ND 

ND 

1 , 1-Dichloroethene 

ND 

ND 

ND 

ND 

1,1-Dichloroethane 

ND 

ND 

ND 

ND 

trans-1 ,2-Dichloroethene 

ND 

ND 

1.7C 

ND 

Chloroform 

0.4 

ND 

ND 

ND 

1,2-Oichloroethane 

ND 

ND 

ND 

ND 

1 , 1 , 1-Tr ichloroethane 

ND 

ND 

ND 

ND 

Carbon  tetrachlor ide 

ND 

ND 

ND 

0.9 

Bromod ic  hi oromethane 

ND 

ND 

ND 

ND 

1 ,2-Dichloropropane 

ND 

ND 

ND 

ND 

trans-1 ,3-0ichloropropene 

ND 

ND 

ND 

ND 

Tr ichloroethene 

D  ibromoc hi oromethane3 

ND 

0.1 

90c 

ND 

1 ,1 ,2-Tr ichloroethane3 
cis-l,3-0ichloropropenea 

ND 

ND 

ND 

ND 

Chloroethylvinyl  ether 

ND 

ND 

ND 

ND 

Bromoform 

ND 

ND 

ND 

ND 

Tetrachloroethaneb 

Tetrachloroetheneb 

ND 

ND 

ND 

ND 

Chlorobenzene 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

ND 

ND 

Surrogate  Recovery,  % 

73 

80 

66 

79 

Analysis  Date 

4/21/86 

4/23/86 

4/18/86 

4/18/86 

*  -  Typical  laboratory  background  levels  for  methylene  chloride  at  1-5  ug/L. 

a  -  These  compounds  coelute 
b  -  These  compounds  coelute 
c  -  Confirmed  by  6C/MS  -  see  sample  result. 

ND  -  Not  detected 


1 
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Table  5. 

601  QC 
(Concl ud ed) 

Sample  ID#: 

906181** 
Dupl icate 

BP2-G2 

Dupl icate 

906091 
%  Recovery 
(Spike  Level 

5  ug/L) 

BP3-G2 
%  Recovery 
(Spike  Level 
5  yq/L) 

Compound  _ Concentration  ug/L 


Chi oromethane 

ND 

14c 

93 

66 

Bromomethane 

ND 

12c 

147 

58 

Dichlorodifluoromethane 

ND 

ND 

145 

58 

Vinyl  chloride 

ND 

ND 

145 

58 

Chloroethane 

ND 

ND 

80 

81 

Methylene  chloride 

1 60  c 

3.0* 

80 

74 

Tr ichlorofluoromethane 

ND 

ND 

92 

84 

1, 1-Dichloroethene 

ND 

ND 

95 

74 

1 ,1-Dichloroethane 

ND 

ND 

96 

91 

trans-1 , 2-Dichl oroethene 

ND 

ND 

98 

94 

Chloroform 

ND 

0.7 

104 

75 

1,2-Dichloroethane 

ND 

ND 

102 

96 

1,1,1-Trichloroethane 

ND 

ND 

97 

98 

Carbon  tetrachloride 

ND 

ND 

99 

90 

Bromodic hi oromethane 

ND 

2.1 

85 

99 

1,2-Dichloropropane 

NO 

ND 

98 

84 

trans-1, 3-D ic hi oropropane 

ND 

ND 

94 

88 

Trichloroethene 

Dibromoc hi oromethane3 

ND 

ND 

94 

80 

1 ,1,2-Trichloroethane3 
cis-l,3-0ic hi oropropane3 

ND 

2.8 

88 

86 

Chloroethylvinyl  ether 

ND 

ND 

ND 

ND 

Bromoform 

ND 

2.6 

97 

78 

Tetrachloroethaneb 

Tetrachloroetheneb 

ND 

ND 

100 

73 

Chlorobenzene 

NO 

ND 

96 

65 

Dichlorobenzenes 

ND 

ND 

106 

82 

Surrogate  Recovery,  X 

65 

65 

97 

NS 

Analysis  Date: 

4/24/86 

4/24/86 

4/21/86 

4/24 

*  -  Typical  laboratory  background  levels  for  methylene  chloride  at  1-5  ug/L. 

a  -  These  compounds  coelute 
b  -  These  compounds  coelute 
c  -  Confirmed  by  GC/MS  -  see  sample  results 
NO  -  Not  detected 
NS  -  Not  spiked 


H-3/3 
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Table  6.  8010  QC 


Method 

Method 

Storage 

Sample  ID: 

Blank 

Blank 

B1  ank 

Compound  _ Concentration  ug/g 


Chloromethane 

ND 

ND 

ND 

Bromomethane 

ND 

ND 

ND 

Diehl orodifl uoromethane 

ND 

ND 

ND 

Vinyl  chloride 

ND 

ND 

ND 

Chloroethane 

ND 

ND 

ND 

Methylene  chloride 

0.0012 

0.0048 

0.001 

Tr ichlorofl uoromethane 

NO 

ND 

ND 

1,1-Dichloroethene 

NO 

ND 

ND 

1,1-Dichloroethane 

ND 

ND 

ND 

trans-1 ,2-Dichl oroethene 

NO 

ND 

ND 

Chloroform 

NO 

ND 

ND 

1,2-Dichloroethane 

ND 

ND 

ND 

1,1,1-Trichloroethane 

ND 

ND 

ND 

Carbon  tetrachloride 

ND 

ND 

ND 

Bromodichloromethane 

ND 

ND 

ND 

1,2-Dichloropropane 

ND 

ND 

ND 

trans-l,3-Dichloropropene 

ND 

ND 

ND 

Trichl oroethene 
Dibromochloromethanea 

ND 

ND 

ND 

l,l,2-Trichloroethanea 
ci s-1 ,3-Dichloropropenea 

ND 

ND 

ND 

Chloroethylvinyl  ether 

ND 

HD 

ND 

Bromoform 

ND 

ND 

HD 

Tetrachloroethane*3 

Tetrachloroetheneb 

ND 

ND 

ND 

Chlorobenzene 

ND 

ND 

ND 

Oichlorobenzenes 

ND 

ND 

ND 

Surrogate  Recovery,  X 

62 

.  NS 

63 

Analysis  Date 

4/25/86 

5/9/86 

4/25/86 

a  -  These  compounds  coelute 
b  -  These  compounds  coelute 

ND  -  Not  detected 

NS  -  Not  spiked 

if  -  ■?>  M 
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Table  6.  8010  QC 

(Cone! uded) 


906108  906122 


Sample  ID: 

Compound 

Dupl icate 

Concentration  yg/q 

Dupl icate 

Chloromethane 

ND 

ND 

Bromomethane 

ND 

ND 

Dichlorodifl uoromethane 

ND 

ND 

Vinyl  chloride 

ND 

ND 

Chloroethane 

ND 

ND 

Methylene  chloride 

0.0036* 

0.0047* 

Tr ic hi orofl uoromethane 

ND 

ND 

1,1-Dichloroethene 

ND 

ND 

1 ,1-Dichloroethane 

ND 

ND 

trans-1 ,2-Dichloroethene 

ND 

ND 

Chloroform 

ND 

0.00007 

1,2-Dichloroethane 

ND 

ND 

1,1,1-Trichloroethane 

ND 

0.00004 

Carbon  tetrachloride 

ND 

ND 

Bromodichloromethane 

ND 

ND 

1 ,2-Dichloropropane 

ND 

ND 

trans-1 ,3-Dichloropropene 

ND 

NO 

Trichl oroethene 
Dibromochloromethane3 

0.0002 

0.0002 

1 ,1 ,2-Tr ichloroethane3 
cis-l,3-Dichloropropenea 

ND 

ND 

Chi oroethyl vinyl  ether 

ND 

ND 

Bromoform 

ND 

ND 

Tetrachloroethane*5 

Tetrachl  oroethene*5 

ND 

ND 

Chlorobenzene 

ND 

ND 

Oichlorobenzenes 

ND 

ND 

Surrogate  Recovery,  X 

65 

67 

Analysis  Date 

5/12/86 

5/9/86 

*  -  Typical  laboratory  background  levels  for  methylene  chloride  are  1-5  ug/L. 

a  -  These  compounds  coelute 
b  -  These  compounds  coelute 
NO  -  Not  detected 
NS  -  Not  spiked 


M-V5 
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Table  7.  602  QC 

(Continued) 


Method 

Method 

Method 

Method 

Method 

Sample  ID#: 

Blank 

B1  ank 

B1  ank 

B1  ank 

B1  ank 

Compound  _ Concentration  ug/L 


Benzene 

ND 

ND 

ND 

ND 

ND 

Toluene 

ND 

ND 

ND 

ND 

ND 

Ethyl  benzene 

ND 

ND 

ND 

ND 

ND 

Chlorobenzene1 2 

ND 

ND 

ND 

ND 

ND 

Xyl enes^ 

ND 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

ND 

ND 

ND 

Analysis  Date: 

4/16/86 

4/17/86 

4/18/86 

4/21/86 

4/22/86 

%  Surrogate  Recovery 

NS 

NS 

NS 

NS 

NS 

1  Chlorobenzene  and  meta-xylene 

2  Ortho-xylene  and  para-xylene 
NO  -  Not  Detected 

NS  -  Not  Spiked 


L 


r 


AeroVironment 
8604-037E,  8604-039 
8604-041E ,  860^-044 
Page  34  of  36 


Table  7.  602  QC 

(Continued) 


Sample  ID#: 

Method 

Blank 

Method 

Blank 

Method 
B1  ank 

Storage 

B1  ank 

Storage 

B1  ank 

Compound 

Concen 

tration 

uQ/L 

Benzene 

ND 

ND 

ND 

ND 

ND 

Tol uene 

ND 

ND 

ND 

ND 

ND 

Ethyl  benzene 

ND 

ND 

ND 

ND 

ND 

Chi orobenzenel 

ND 

ND 

ND 

ND 

ND 

Xy 1 enes^ 

ND 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

ND 

ND 

ND 

ND 

ND 

Analysis  Date: 

4/23/86 

4/24/S6 

4/25/86 

4/18/86 

4/21/86 

%  Surrogate  Recovery 

NS 

NS 

126 

100 

77 

1  Chlorobenzene  and  meta-xylene 

2  Ortho-xylene  and  para-xylene 
ND  -  Not  Detected 

NS  -  Not  Spiked 


H-  577 


rn  m 
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Sample  ID#: 

Storage 

Blank 

Table  7. 

906055 
Dupl icate 

,  602  QC 

(Concluded) 

906096 
%  Recovery 
(Spike  Level 
5  yg/L) 

BP6-G2 
%  Recovery 
(Spike  Level 

5  yq/L) 

WP  8823 
Check  Sarnpli 
%  Recovery 

Compound 

Concentration 

uq/L 

Benzene 

ND 

ND 

75 

99 

NS 

Toluene 

ND 

ND 

75 

87 

NS 

Ethylbenzene 

ND 

ND 

87 

.  92 

NS 

Chlorobenzene1 

ND 

ND 

84 

144 

120 

Xylenes3 

ND 

ND 

82 

106 

103 

Dichlorobenzenes 

ND 

ND 

81 

90 

NS 

Analysis  Date: 

4/25/86 

4/18/86 

4/18/86 

4/25/86 

4/26/86 

%  Surrogate  Recovery  126 

94 

84 

99 

NS 

1  Chlorobenzene  and 

meta-xylene 

2  Ortho-xylene  and 

para-xylene 

3  EPA  Check  sample 

containing 

10.2  yg/L 

m-xylene  and  23 

.2  yg/L  p-  and  o- 

xyl enes 

ND  -  Not  Detected 
NS  -  Not  Spiked 
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Table  8.  8020  QC 


Sample  ID#: 

Method 

81  ank 

Method 

81  ank 

Method 

81  ank 

Method 

B1  ank 

Storage 

B1  ank 

906103 
Dupl icate 

Compound 

Concentration  ug/g 

Benzene 

ND 

ND 

ND 

ND 

ND 

ND 

Toluene 

ND 

NO 

ND 

ND 

ND 

ND 

Ethylbenzene 

ND 

ND 

ND 

ND 

ND 

ND 

Chlorobenzene^ 

ND 

ND 

ND 

ND 

ND 

ND 

Xyl enes1 2 

ND 

ND 

ND 

ND 

ND 

ND 

Dichlorobenzenes 

NO 

ND 

ND 

ND 

ND 

ND 

Analysis  Date: 

4/25/86 

4/30/86 

5/1/86 

5/2/86 

4/25/36 

4/30/86 

%  Surrogate  Recovery  90 

NS 

NS 

NS 

123 

91 

1  Chlorobenzene  and  meta-xylene 

2  Ortho-xylene  and  para-xylene 
ND  -  Not  detected 
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825  S.  Myrtle  Avenue 
Monrovia,  CA  91016 
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Mr.  Chris  Lovedahl 
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AeroVircnment  inc. 

I 
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Material /Sample  Identity 

1  Roll  of  Electrical  Tape 


Work  Identification 

Toluene  Analysis  by  Leaching  -  Priority 
Data  Reported  by  Telecon  April  11,  1986  to  Mr.  Lovedahl 
Summary  of  Laboratory  Report 


One  roll  of  vinyl  electrical  tape  (from  K-Mart)  was  submitted  to  determine 
if  any  leachable  Toluene  was  present.  Approximately  2  inches  of  the  tape 
was  placed  in  a  VOA  bottle  and  filled  with  deionized  water  so  that  no 
headspace  was  present.  A  blank  was  prepared  also,  and  both  were  allowed 
to  sit  overnite  (approximately  19  hours).  The  sample  was  analyzed  by 
a  Tekmar  purge  and  trap  unit  interfaced  with  a  Finnigan  GC/MS.  Toluene 
was  not  detected  in  the  blank,  but  was  found  in  the  tape  sample  water 
extract  at  22  ppb  (ug/L). 


Approved  By 


Analyst 

JSC 


Book  -  Page 
361  -  83 


Date 

17  April  1986 


Lab  ' Shippe r 

ANALYTICAL  RESEARCH  LABORATv.ilES,  INC. 


160  TAYLOR  STREET.  P.O.  BOX  2360,  MONROVIA.  CALIFORNIA  61016 

.  C  \\  - 


(616)  357-3247 
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Client 


AeroVi ronment 
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W ork  Order 
5846-01 


P.  O.  Number 
Verb  -  C.  Lovedahl 


[ate rial /Sample  Identity 

_ 1  Soil  Sample. 


Requested  By 

Name:  Nr.  Chris  Lovedahl 


Mto' 


Rec'd 

12-20-85 


Due 

1-15-86 


Phone: (818)  357-99S3 


Sample  Disposition 

Expendable 


Report/Ship  To: 


Mr.  Chris  Lovedahl 
AeroVi ronment 
825  S.  Myrtle- Avenue 
Monrovia,  CA  91016 


Nature  of  Work  and  Information  Desired 


Analyze  Soil  For  EDX,  HMX,  &  TNT 


Summary  of  Laboratory  Report 


Q.  C. 


Level 


The  soil  sample  was  analyzed  for  RDX,  HMS,  and  TNT  contents.  None  of 
these  three  compounds  were  detected  in  the  sample.  The  results  are  as 
follows: 

Concentration,  Detection  Limit, 

Compound  uq/q  Soil  uq/q  Soil 


RDX 

< 

0.74 

0. 

.74 

HMX 

< 

1.1 

1. 

,1 

TNT 

< 

0.81 

0. 

.81 

The  sample  was  analyzed  by  HPLC  according  to  the  method  described  in  the 
American  Industrial  Hygiene  Association  Journal  (45(4) :222-226( 1984 ) )  pro¬ 
vided  by  AeroVi ronment. 


As  a  mutual  protection  to  clients,  this  repon  is  submitted  for  the  exclusive  use  of  the  client  to  whom  it  is  addressed.  This  report  applies  only  to  the 
sample(s)  tested  and  is  not  necessarily  indicative  of  the  qualities  of  apparently  similar  or  identical  products.  Use  of  this  report,  whether  in  whole  or  in 
part,  or  of  any  seals  or  insignia  connected  therewith,  in  any  advertising  or  publicity  matter,  without  prior  written  authorization  is  prohibited 


Analyst 

Book  -  Page 

Date 

JPE 

370  -  33 

8  January  1985 

Research  and  Development  -  Testing 
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APPENDIX  I 


Professional  Resumes 


Christopher  W.  Lovdahl 
Environmental  Chemist 
Environmental  Programs  Division 
AeroVironment  Inc. 


Education 


B.S.,  Environmental  Science,  University  of  Michigan,  Dearborn,  1980 
Technical  Specialties 

Analytical  Chemistry 

Environmental  Chemistry 

Hazardous  Materials  Handling 

Professional  Experience 

Mr.  Lovdahl  provides  chemistry  support  to  projects  related  to  hazard¬ 
ous  waste  handling,  environmental  compliance  and  site  evaluation.  He  has 
conducted  three  site  visits  as  part  of  a  large  project  to  audit  environmental 
compliance  of  11  U.S.  Air  Force  manufacturing  plants.  Besides  reviewing 
applicable  regulations  for  hazardous  waste  generation,  storage  and  disposal, 
he  also  assessed  risks  from  underground  storage  tanks  and  evaluated  waste 
minimization  alternatives  at  the  plants.  In  a  waste  inventory  program  for  a 
research  facility  in  the  state  of  Washington,  he  helped  prepare  a  waste¬ 
handling  manual,  identified  disposal  alternatives  and  collected  high  concen¬ 
tration  drum  samples. 

Mr.  Lovdahl  is  a  key  member  of  AeroVironment's  Installation 
Restoration  Program  project  team.  He  is  responsible  for  most  chemistry 
aspects  of  the  site  characterization  and  sampling  activities  conducted. 
Currently,  for  a  project  involving  two  Air  force  bases  in  Northern 
California,  he  has  prepared  sample  plans,  coordinated  laboratory  functions 
and  conducted  audits  on  laboratory  QA/QC.  He  also  serves  these  same 
functions  on  projects  for  clients  in  the  private  sector.  * 

In  his  previous  position  with  the  Cadillac  Motor  Car  Division  of 
General  Motors,  Mr.  Lovdahl  was  an  analytical  chemist  responsible  for 
analysis  of  water  and  hazardous  waste  samples  using  spectrophotometry, 
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atomic  emission  spectroscopy ,  GC  (ECO, FID),  GC/MS,  ICP  and  HPLC.  All 
environmental  lab  work  was  conducted  according  to  established  EP  \  proced¬ 
ures.  As  part  of  his  lab  position,  he  worked  with  plant  personnel  o  assure 
that  proper  sampling  methods  were  used  for  water  and  wastes  to  be 
analyzed  in  the  laboratory.  Before  joining  the  laboratory  staff,  Mr.  Lovdahl 
served  as  an  associate  engineer  for  toxic/hazardous  materials  management 
at  Cadillac.  In  that  position,  he  was  responsible  for  developing,  implement¬ 
ing  and  maintaining  hazardous  waste  management  programs  at  three  manu¬ 
facturing  plants.  This  work  included  waste  sampling,  identification  of 
hazardous  waste  generation,  implementation  of  handling  procedures  and 
approval  of  RCR.A  TSD  facilities  used  for  disposal  of  Cadillac's  wastes. 

Mr.  Lovdahl  has  also  worked  for  Great  Lakes  Environmental  Services, 
where  he  coordinated  three  large  laboratory  chemical  disposal  projects.  He 
was  also  involved  in  plant  environmental  surveys  that  included  sampling, 
determination  of  necessary  analytical  testing,  permitting  and  reporting.  In 
another  phase  of  that  project,  Mr.  Lovdahl  evaluated  client  facilities  for 
compliance  with  hazardous  waste,  wastewater  and  spill  control  regulations. 


John  K.  Miller 
Geochemist 

Environmental  Programs  Division 
AeroVironment  Inc. 

Education 

M.Sc.,  Applied  Geochemistry,  University  of  British  Columbia,  1978 
B.Sc.,  Natural  Science  Division,  University  of  Akron,  1974 

Technical  Specialties 

Geochemical  Project  Design/Management 
Sampling  Protocols 
Quality  Assurance/Control 

Professional  Experience 

Mr.  Miller  recently  joined  AeroVironment  to  provide  geochemical  expertise  in 
sampling  protocols,  quality  assurance/control  and  data  analysis  for  hazardous  waste 
contamination  studies.  He  is  currently  working  on  several  Air  Force  Installation 
Restoration  Program  projects  in  California  and  Oregon,  for  which  his  responsibili¬ 
ties  include  drilling  supervision,  sampling  design,  data  review  and  analysis.  He  will 
also  review  data  generated  djring  field  programs  on  the  quality  of  soil  and 
groundwater. 


Mr.  Miller  previously  worked  for  Anaconda  Minerals  in  Denver,  Colorado, 
where  he  specialized  in  designing,  executing  and  interpreting  the  findings  of 
geochemical  programs  in  the  western  U.S.  and  South  America.  These  studies  used 
his  technical  knowledge  of  geochemical  dispersion  and  mobility  of  a  variety  of 
contaminants.  As  a  Project  Geochemist,  Mr.  Miller  also  designed  and  managed 
several  innovative  custom  laboratories  incorporating  cost-effective  quality  assur¬ 
ance  procedures.  He  has  developed  and  maintained  quality  assurance  programs  to 
evaluate  contract  laboratories,  thereby  assuring  high  quality  results  at  economical 
prices.  Mr.  Miller  has  studied  the  effects  of  sample  size,  collection  method  and 
analytical  techniques  in  terms  of  quality  and  cost,  and  has  developed  procedures  to 
increase  both  sample  output  and  quality  at  reduced  cost.  He  has  used  several 
computer-based  statistical/graphics  packages  to  aid  data  interpretation  and  is 
familiar  with  both  parametric  and  nonparametric  techniques  ranging  from  simple 
descriptive  statistics  to  advanced  multivariate  techniques  such  as  factor  analysis. 
He  has  extensive  training  in  soil  science  and  Quaternary  geology. 

Mr.  Miller  also  worked  for  Dresser  Industries  in  Limerick,  Ireland,  as  a 
Project  Geologist/Geochemist  in  charge  of  several  large  projects  in  southwest 
Ireland.  He  has  designed  and  supervised  many  geochemical,  geophysical  and 
drilling  projects  under  a  wide  range  of  environmental  conditions.  He  has 
experience  with  many  types  of  drill  rigs  ranging  from  small  hand-held  percussion 
drills  to  large  reverse  circulat.on  rigs. 


Timothy  F.  O’Gara 
Hydro  geologist 
Field  Operations 
AeroVironment  Inc. 


Education 

B.A.,  Earth  Science,  California  State  University,  Fullerton,  19SQ 
Technical  Specialties 

Hazardous  Waste  Investigations 

Groundwater  Monitoring 

Water  Supply  Well  Design  and  Inspection 

Professional  Experience 

Mr.  O'Gara  is  a  hydrogeologist  in  the  Environmental  Programs  Division  at 
AeroVironment.  In  this  capacity,  he  provides  key  support  to  AV's  hazardous  waste 
projects.  He  has  served  as  field  team  leader  on  site  investigations  for  various 
corporate  and  government  clients.  These  investigations  have  included  installation 
of  numerious  ground  water  monitoring  wells  and  continuous  soil  sampling  to  depths 
of  80  feet.  He  has  been  responsible  for  field  portions  of  investigations  at  several 
oases  in  the  western  U.S.  under  an  Installation  Resoration  Program  contract  for  the 
Ij.S.  Air  Force.  For  these  programs,  he  has  written  and  implemented  soil  and 
water  sampling  procedures,  designed  and  installed  ground  water  monitoring  wells, 
and  served  as  the  technical  contact  with  drilling  and  geophysical  subcontractors. 
He  is  responsible  for  writing  those  sections  of  reports  dealing  with  geology  and 
h  vdro  geology . 

As  a  member  of  AeroVironment's  hazardous  waste  investigation  team,  Mr. 
O'Gara  has  received  training  in  EPA  methods  for  soil  and  water  sampling,  as  well 
as  for  site  safety  and  respiratory  protection. 

Before  joining  AV,  Mr.  O'Gara  was  self-employed  as  a  contracting  hvdro- 
geologist.  During  this  time,  he  provided  specialized,  hydrology  and  geology 
consulting  to  several  consulting  firms  in  Southern  California.  He  directed  drilling 
and  soil  sampling  programs  for  numerous  leaking  underground  storage  tank  investi¬ 
gations  at  facilities  in  the  Los  Angeles  area.  These  programs  were  conducted  in 
accordance  with  the  guidelines  adopted  by  the  California  Regional  Water  Quality 
Control  Board.  His  responsibilities  included  insuring  that  proper  safety,  sampling 
protocol,  and  chain  of  custody  procedures  were  followed  throughout  the  investiga 
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tion.  He  was  also  responsible  for  selecting  the  test  boring  sites.  In  other 
consulting  work,  he  provided  design  and  on-site  inspection  for  groundwater  projects 
is  diverse  as  municipal  water  supply  wells  and  multiple  completion  piezometer 
networks. 

In  previous  employment  by  James  M.  Montgomery  Consulting 
Engineers  (3 MM),  Mr.  O'Gara  served  as  the  resident  geologist  at  the  initial  closure 
of  the  Stringfellow  Quarry  Class  1  hazardous  waste  site.  In  that  capacity,  he 
supervised  the  placement  of  the  subsurface  containment  barrier,  the  installation  of 
down-gradient  monitoring  wells,  and  the  monitoring  of  groundwater  conditions 
during  the  construction  Other  assignments  included  field  inspection  for  extension 
of  the  Alamitos  Injection  Well  Salinity  Barrier  for  Orange  County  Water  District, 
installation  of  various  piezometer  networks,  and  performance  of  isolated  zone  tests 
in  deep  wells.  The  latter  projects  helped  to  determine  the  water  quality  of  specific 
aquifers  within  multiple  aquifer  systems. 


Professional  Memberships 


National  Water  Well  Association,  Association  of  Ground  Water  Scientists  and 
Engineers 


Douglas  B.  Taylor,  P.E. 

Project  Manager 
Hazardous  Waste  Projects  Group 
Environmental  Programs  Division 
AeroVironment  Inc. 


Education 

M.  Engr.,  Environmental  Engineering,  Pennsylvania  State  University, 
1980 

B.S.,  Environmental  Engineering,  Pennsylvania  State  University,  1979 


Technical  Specialties 

Hazardous  Waste  Management 
Waste  Site  Characterization 
Wastewater  Treatment 


Professional  Experience 

Mr.  Taylor  serves  as  a  key  project  manager  in  the  Hazardous  Waste 
Program  for  AeroVironment.  In  this  capacity  he  is  responsible  for  field 
activities,  project  planning,  engineering  input,  schedule  and  budget  control 
and  team  management.  He  is  currently  managing  a  level-of-effort  Air 
Force  contract  related  to  the  Installation  Restoration  Program  for  assessing 
and  investigating  hazardous  waste  at  bases  throughout  the  country.  He  is 
working  on  three  extensive  investigations  of  potential  soil  and  groundwater 
contamination  at  Air  Force  bases  in  the  western  United  States,  resulting 
from  leaking  tanks  and  poor  waste  management.  Mr.  Taylor  also  manages 
and  provides  technical  support  to  environmental  audits,  waste  inventories, 
and  private  property  site  characterizations.  He  also  serves  as  corporate 
health  and  safety  officer. 

Mr.  Taylor  previously  worked  for  Ecology  and  Environment  Inc.  as  the 
group  leader  for  preliminary  assessments  and  site  inspections  on  the  EPA's 
field  investigation  team  contract  in  Denver,  Colorado.  As  group  leader,  he 
managed  routine  assignments,  including  site  inspections,  sampling  projects 
and  impact  assessments  at  over  50  sites  in  EPA  Regions  3  and  8.  He  has 
prepared  engineering  reports  fo.  EP3^  sites  including  a  remedial  investiga¬ 
tion  plan  for  the  McAdoo  Drum  site  in  Pennsylvania,  a  cost  estimate  report 
for  slag  isolation  in  Philadelphia,  and  a  delisting  analysis  for  a  National 
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Priority  List  site  in  Utah.  Additional  specialized  work  included  managing  ' 

several  geotechnical/hydrological  drilling  projects  and  drum  opening 

activities.  , 

Mr.  Taylor  also  worked  on  a  variety  of  water  quality  and  hazardous 
waste  related  projects  for  D’Appolonia  Consultants.  He  was  the  principal 
engineer  in  the  investigation  of  a  toxic  waste  impoundment  at  the  Rocky 
Mountain  Arsenal  in  Denver.  For  the  Strategic  Petroleum  Reserve,  he 
provided  water  quality  studies  and  investigated  treatment  alternatives  for 
raw  water  used  in  the  expansion  of  salt  caverns. 

Registration 


Professional  Engineer,  Colorado  and  California 


Professional  Memberships 


American  Society  of  Civil  Engineers 
American  Water  Works  Association 
Chi  Epsilon 

Water  Pollution  Control  Federation 
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Taylor-2 


Sheryl  Thurston 

f  Environmental  Engineer 

,  Environmental  Programs  Division 

'  AeroVironment  Inc. 


Education 

B.S.,  Environmental  Engineering,  Northwestern  University,  Evanston, 
IL,  19S5 


Technical  Specialties 


Waste  Site  Evaluation 
Environmental  Compliance 
Impact  Assessment 

Professional  Experience 

Ms.  Thurston  serves  as  an  engineer  supporting  AeroVironment  projects 
in  the  areas  of  regulatory  compliance,  air  toxics  problems  and  waste  site 
investigation  projects  for  the  U.  S.  Air  Force.  She  is  currently  working  on 
two  site  investigations,  Beale  AFB  and  Mather  AFB,  which  are  being 
investigated  to  evaluate  possible  contamination  from  fuel  spills,  storage 
tank  leaks,  landfills  and  poor  waste  handling.  Ms.  Thurston's  responsibilities 
include  collecting  soil  samples  with  hollow  stem  auger  equipment,  monitor¬ 
ing  and  logging  cuttings  from  well-drilling  operations,  and  designing  and 
developing  groundwater  monitoring  wells.  Ms,  Thurston  has  also  worked  on 
environmental  compliance  audits  at  Air  Force  manufacturing  facilities.  She 
was  responsible  for  background  research  and  report  writing. 

Prior  to  working  for  AV,  Ms.  Thurston  served  as  a  summer  intern  with 
the  Rhode  Island  Department  of  Environmental  Management  (DEM).  While 
with  DEM,  she  conducted  research  and  prepared  an  annual  report  on 
hazardous  waste  management  in  Rhode  Island,  which  was  submitted  to  the 
EPA.  She  also  participated  in  RCRA  groundwater  testing  and  inspection  of 
hazardous  waste  generators,  transporters  and  storage  sites  within  the  state. 
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APPENDIX 

A  STATEMENT  OF  WORK 

B  DETECTION  LIMITS  AND  SECOND  COLUMN  CONFIRMATION 


1.  INTRODUCTION 


1.1  Purpose  and  Scope  of  Study 

The  United  States  Air  Force  {Air  Force)  has  developed  the  Installation 
Restoration  Program  (IRP)  to  identify  and  evaluate  environmental  contamination 
from  past  handling  and  disposal  of  hazardous  materials  at  Air  Force  facilities. 
AeroVironment  (AV)  was  retained  to  provide  consulting  services  for  the  IRP  under 
contract  F3361 5-83-D-4000.  Under  that  contract,  AV  has  been  tasked  to  conduct 
a  Phase  II,  Stage  I  survey  of  Beale  AFB  in  Yuba  County,  California. 

The  overall  objective  of  the  Phase  II  investigation  is  to  define  the  magnitude, 
extent,  direction,  and  rate  of  movement  of  identified  contaminants  in  the 
groundwater.  Staged  field  investigations  are  required  to  meet  this  objective.  AV 
will  recommend  any  additional  investigations  required  beyond  this  stage  including 
an  estimate  of  costs. 

The  purpose  of  this  task  is  to  undertake  a  field  investigation  at  Beale  AFB, 
California:  (1)  to  determine  the  presence  or  absence  of  environmental  contamina¬ 
tion  within  the  specified  areas  of  investigation;  (2)  if  contamination  exists,  to 
determine  the  potential  for  migration  of  these  contaminants  in  the  various 
environmental  media;  and  (3)  to  identify  potential  environmental  consequences  and 
health  risks  of  migrating  pollutants  based  on  applicable  local,  state  and/or  federal 
standards.  (The  complete  statement  of  work  is  included  as  Appendix  A.) 

Eighteen  sites  have  been  identified  at  Beale  AFB  in  previous  studies.  The 
Phase  II,  Stage  I  survey  will  investigate  all  eighteen  for  the  presence  or  absence  of 
contamination.  The  eighteen  sites  are  listed  on  Table  1-1  along  with  the  scores 
given  to  them  as  part  of  the  Phase  I  record  search.  AeroVironment  will  use 
background  information  generated  during  three  previous  efforts  at  Beale  AFB 
listed  below: 

Phase  I  record  search  of  Beale,  completed  in  April  1984  by  Engineering 
Science  Inc. 
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TABLE  1-1.  Site  summary. 


Rank 

Site  Name 

Date  of 
Operation  or 
Occurrence 

Overall 

Ranking 

Score 

1 

Discharge  Area  No.  1  -  West  Drainage  Ditch 

1965-1984 

84 

2 

Photo  Wastewater  Treatment  Plant  and 

1967-1984 

75 

Photo  Waste  Injection  Well  No.  2 

1967-1984 

72 

3 

Fire  Protection  Training  Areas  No.  1  <5c  2 

1958-1984 

64 

4 

Discharge  Area  No.  2  -  Battery  Shop 

Dry  Well 

1 960's- 1984 

59 

5 

Discharge  Area  No.  3  -  SR -71  Shelter  Area 

1966-1984 

53 

6 

Landfill  No.  2 

1950’s- 1980 

52 

7 

Discharge  Area  No.  4  -  Army  Biological 
Production  Site 

1962-1969 

52 

8 

Discharge  Area  No.  6  -  J-57  Test  Cell 

1960’s- 1984 

52 

9 

Discharge  Area  No.  9  -  Entomology 

Building  2560 

1981-1984 

51 

10 

Discharge  Area  No  5  -  3-58  Test  Cell 

1960’s-1984 

50 

11 

Discharge  Area  No.  7  -  ACE  Maintenance/ 
Drainage  Area 

1960’s- 1984 

48 

12 

Discharge  Area  No.  10  -  Entomology 

Building  440 

1965-1980 

48 

13 

Landfill  No.  1 

1940’s 

47 

14 

Discharge  Area  No.  8  -  Transformer 

Drainage  Area 

1977-1979 

44 

15 

Landfill  No.  3 

1981-1984 

39 

16 

EEOD  Disposal  Area 

Unknown 

NA 

17 

Best  Slough 

Unknown 

NA 

18 

Bulk  Fuel  Storage  Area 

■  ■ 

Unknown 

NA 

Phase  II  presurvey  report,  completed  in  November  1984  by  Roy  F. 
Weston  Inc. 

RCRA  groundwater  monitoring  program  at  the  photo  wastewater  plant, 
still  in  progress  by  Radian  Corporation. 

1.2  Installation  Description  and  History 

All  of  the  eighteen  sites  which  will  be  part  of  the  Phase  II  investigation  at 
Beale  result  from  leaks,  spills,  runoff  or  disposal  of  materials  which  are  considered 
hazardous  and  are  normally  used  in  the  operation  of  this  Air  Force  base.  The 
following  section  is  a  physical  description  of  the  base  and  a  history  of  general  base 
activities. 

o  Base  Description 

Beale  Air  Force  Base  is  located  in  Yuba  County  between  the  Bear  and  Yuba 
Rivers,  some  10  miles  east  of  Marysville,  California.  It  is  approximately  45  miles 
north  of  Sacramento  and  130  miles  northeast  of  San  Francisco.  The  base  comprises 
approximately  22,944  acres  of  land  located  in  the  Sacramento  Valley  and  the  lower 
foothills  of  the  Sierra  Nevada  Mountains.  The  western  portion  of  the  base  is 
relatively  flat,  annual  grassland  while  the  eastern  portion  of  the  base  has 
elevations  ranging  from  70  to  200  feet. 

o  Base  History 

Camp  Beale  opened  in  October  1942.  The  13th  Armored  Division  was  the  first 
unit  to  be  actively  trained  at  Beale.  However,  during  the  course  of  World  War  II, 
the  81st  and  96th  Infantry  Divisions  also  received  training  there.  The  camp  was 
also  used  as  a  personnel  replacement  depot  and  prisoner  of  war  encampment.  It 
was  the  site  of  a  1,000-bed  hospital  and,  at  the  end  of  the  war,  was  used  as  the 
west  coast  separation  center. 
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During  the  war,  the  camp  supported  a  military  population  of  more  than 
60,000  personnel.  In  May  of  1947,  Camp  Beale  was  declared  surplus  by  the  War 
Department  and  the  War  Assets  Administration  assumed  custody.  In  the  early  part 
of  194S,  the  United  States  Air  Force  asked  the  War  Assets  Administration  for 
Beale  and  a  transfer  was  arranged.  For  a  period  of  about  three  years,  until  1951, 
the  base  was  used  for  bombardier-navigator  training. 

The  base  began  to  expand  and,  on  November  27,  1951,  the  Department  of  the 
Air  Force  redesignated  the  Beale  Bombing  and  Gunnery  Range  as  "Beale  Air  Force 
Base."  During  Beale's  early  years  in  the  Air  Force,  it  underwent  a  number  of 
jurisdictional  changes  being,  at  times,  part  of  Air  Training  Command,  Aviation 
Engineer  Force  and,  finally,  the  Strategic  Air  Command.  By  April  13,  1957,  ground 
was  broken  for  the  construction  of  the  first  runway.  It  went  into  operation  on 
August  27,  1958. 

In  July  1959,  Beale  received  its  first  KC-135  jet  Stratotanker,  which  was 
assigned  to  the  903rd  Air  Refueling  Squadron  of  the  456th  Bombardment  Wing.  In 
September  1959  Beale  became  the  support  base  for  three  Titan  I  missile  sites.  In 
1960,  B-52's  were  assigned  to  the  base.  By  1965,  the  Titan  I  missile  program  was 
inactivated.  Coupled  with  the  deactivation  of  the  missile  unit,  however,  was  the 
activation  of  the  4200th  Strategic  Reconnaissance  Wing  that  would  man  and 
maintain  the  SR-71. 

In  1976,  as  a  result  of  a  major  reorganization  at  Beale,  all  B-52  aircraft  were 
reassigned.  At  the  same  time,  the  9th  Strategic  Reconnaissance  Wing  (formally 
the  4200th  Strategic  Reconnaissance  Wing)  gained  U-2  aircraft  and  the  99th 
Strategic  Reconnaissance  Squadron. 

By  October  1979,  construction  of  a  radar  facility  (known  as  PAVE  PAWS)  was 
essentially  complete.  The  ten-story  phased  array  radar  is  a  detection  and  early 
warning  system  against  sea-launched  ballistic  missile  (SLBM)  attack  on  the  conti¬ 
nental  United  States. 
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1.3  Description  of  Individual  Sites 

As  a  result  of  activities  over  the  history  of  Beale  AFB,  eighteen  sites  are 
expected  to  show  environmental  contamination  and  so  will  be  tested.  These 
include  discharge  areas  and  landfills,  as  well  as  the  photo  wastewater  plant  and  the 
fire  protection  training  area.  The  history  of  each  site  is  characterized  briefly 
below: 

o  Discharge  Area  No.  1  (Vest  Drainage  Ditch) 

Discharge  Area  No.  1  (West  Drainage  Ditch)  is  a  drainage  system  which 
receives  runoff  from  the  flightline  as  well  as  the  runway  area.  The  drainage 
system  discharges  through  a  headwall  located  about  800  feet  west  of  the  main 
runway.  Surface  water  quality  data  have  documented  oil  and  grease,  trans-1,2 
dichloroethene  and  trace  amounts  of  TCE.  Visual  observations  at  the  headwall 
indicate  that  oil  has  accumulated  in  the  soils  located  in  the  ditch.  Surface  soils  in 
the  area  typically  comprise  medium  textured  hardpan  and  claypan  soils  which  have 
a  characteristically  low  permeability. 

o  Photo  Wastewater  Treatment  Plant  and  Injection  Well  No.  2 

The  Photo  Wastewater  Treatment  Plant  has  been  used  since  1966  to  treat 
photo  wastes  which  contain  silver  and  cyanide.  In  1974,  two  unlined  sludge  ponds 
were  constructed  and  used  during  the  winter  months.  This  practice  was  continued 
until  1978  when  the  ponds  were  used  year  round.  The  sludge  from  the  plant  is 
identified  as  a  hazardous  waste.  From  1967  until  1984,  whenever  the  treatment 
plant  was  shut  down  for  maintenance,  treated  effluent  (500  to  2,000  gallons) 
containing  pentachlorophenol  was  discharged  to  the  ground  in  the  vicinity  of  the 
filters  and  Injection  Well  No.  2.  Surface  soils  in  the  area  typically  comprise 
medium  textured  hardpan,  which  has  a  characteristically  low  permeability. 


o  Fire  Protection  Training  Areas  Nos.  1  and  2 


Fire  Protection  Training  Areas  Nos.  1  and  2  have  been  used  since  1958  for 
conducting  fire  training  exercises.  The  sites  have  been  combined  because  of  their 
close  proximity.  From  1958  until  the  late  60's,  combustible  wast  chemicals  were 
accumulated  in  an  unlined  basin  and  burned  weekly.  Other  chemicals  were  stored 
at  the  area  in  55-gallon  drums  and  later  in  two  23,000  gallon  underground  tanks. 
The  soils  in  the  area  contain  hardpan  which  has  a  very  low  permeability. 

o  Discharge  Area  No.  2  (Battery  Shop  Dry  Well) 

In  Discharge  Area  No.  2  approximately  2k  gallons  per  month  of  neutralized 
battery  acid  was  discharged  to  a  dry  well  adjacent  to  Building  1088.  The  discharge 
could  have  high  lead  concentrations.  This  dry  well  was  in  use  from  1972  to  1983. 
The  soils  in  the  area  contain  hardpan  which  has  a  very  low  permeability. 

o  Discharge  Area  No.  3  (SR -71  Shelter  Area) 

The  ground  operation  of  the  SR-71  aircraft  results  in  about  300  gallons  per 
week  of  3P-7  being  lost  in  the  vicinity  of  the  SR-71  shelter  area  and  on  Taxiway 
No.  10.  Some  of  the  fuel  runs  off  from  the  taxiway  onto  soil  before  reaching  an 
oil-water  separator.  The  soils  in  the  area  contain  hardpan  which  has  a  very  low 
permeability. 

o  Landfill  No.  2 

Landfill  No.  2  was  operated  from  the  early  1950's  until  1980.  The  site  is 
approximately  56  acres  and  was  used  primarily  for  refuse  disposal.  Small  amounts 
of  chemicals  were  disposed  in  the  landfill  along  with  about  380  cubic  yards  of 
hazardous  sludge  from  the  photo  wastewater  treatment  plant.  These  hazardous 
materials  are  contained  in  a  large  volume  of  nonhazardous  waste,  spread  over  a 
56-acre  area.  The  landfill  is  located  in  hardpan  which  has  a  low  permeability. 
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o  Discharge  Area  No.  4  (Army  Biological  Production  Site) 

Discharge  Area  No.  4  was  a  U.S.  Army  biological  test  site  located  in  the 
southwestern  portion  of  the  base.  The  site  was  used  to  produce  wheat  stem  rust 
from  1962  to  1969.  During  production,  the  chemicals  used  on-site  were  Freon, 
carbon  dioxide,  ethylene  oxide  and  possibly  TCE.  In  1969,  production  stocks  of 
wheat  stem  rust  were  chemically  treated,  incinerated  and  the  ash  plowed  into  the 
soil  on  the  site.  The  Army  has  indicated  that  the  site  has  been  decontaminated. 

o  Discharge  Area  No.  6  (2-57  Test  Cell) 

Discharge  Area  No.  6  0-57  Test  Cell)  is  located  adjacent  to  Building  1247. 
Chemicals  discharged  include  JP-4,  PD-6S0  and  soap.  The  soils  in  the  area  contain 
hardpan. 

o  Discharge  Area  No.  9  (Entomology  -  Building  2560 

Since  1981,  wash  water  from  cleaning  pesticide  application  tanks  was 
discharged  to  a  gravel  area  adjacent  to  Building  2560  and  allowed  to  percolate  into 
the  soil.  Soils  contain  hardpan. 

o  Discharge  Area  No.  5  (J-58  Test  Cell) 

Discharge  Area  No.  5  (J-58  Test  Cell)  is  located  adjacent  to  Building  1154. 
The  test  cell  is  routinely  used  to  test  the  SR-71  jet  engine.  Wastes  which  may 
have  run  off  include  JP-7,  soap,  oil,  TCE  and  PD-680.  The  soils  in  the  ditch 
adjacent  to  the  test  cell  are  oil-stained. 

o  Discharge  Area  No.  7  (Age  Maintenance/Drainage  Ditch) 

Discharge  Area  No,  7  is  a  drainage  ditch  located  behind  Building  No.  1225 
(ACE  maintenance).  Vehicles  parked  on  the  paved  area  adjacent  to  the  drainage 
ditch  have  leaked  oil  and  hydraulic  fluids  on  the  ground  over  a  long  period  of  time. 
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Some  of  the  contaminated  soils  have  been  removed  in  the  past.  The  soils  contain 
hardpan  and  are  very  impervious. 

o  Discharge  Area  No.  10  (Entomology  -  Building  440) 

Discharge  Area  No.  10  is  located  adjacent  to  Building  440.  From  1965  to 
1980,  the  building  was  used  by  Entomology  and  two  areas  outside  the  building 
received  spills  of  chemicals.  The  soils  in  the  area  around  the  building  contain 
hardpan. 

o  Landfill  No.  1 

Landfill  No.  1  is  located  in  the  southwestern  sector  of  the  base  behind  the 
sludge  dewatering  beds  at  the  sewage  treatment  plant  and  adjacent  to  Hutchinson 
Creek.  The  site  received  refuse  during  the  1940's,  but  from  what  operation  has  not 
been  determined. 

o  Discharge  Area  No.  8  (Transformer  Drainage  Area) 

Discharge  Area  No.  8  (Transformer  Drainage  Area)  is  located  near  34th  and  B 
Streets.  The  diked  area  was  used  from  1977  to  1979  to  drain  transformers  before 
bringing  them  into  the  shop  for  repair.  No  visible  contamination  is  present  at  the 
site.  The  soils  contain  hardpan.  Eleven  soil  samples  subsequently  collected  by  base 
personnel  indicated  that  PCB  concentrations  were  below  the  detectable  limit  of 
0.5  mg/kg.  One  sample  was  14  mg/kg  of  PCB. 

o  Landfill  No.  3 

Landfill  No.  3  is  located  east  of  Landfill  No.  2  on  6th  Street.  The  landfill  was 
started  in  1981  and  is  currently  in  use.  The  site  comprises  about  40  acres.  The 
landfill  has  received  general  refuse  and  is  believed  to  contain  only  small  quantities 
of  chemicals.  The  site  has  characteristic  hardpan  soils  which  are  impermeable. 
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o  EEOD  Disposal  Area,  Best  Slough  and  Bulk  Fuel  Storage 


These  three  sites  were  added  to  the  IRP  list  of  sites  since  the  Phase  I  records 
search.  As  a  result,  AV  is  not  familiar  with  many  of  the  details  about  any  of  these 
sites.  However,  it  is  known  that  the  EEOD  area  is  a  trench  used  for  disposal  of 
used  shells  and  other  munitions  containers.  Possible  contamination  may  have 
occurred  from  chemicals  which  have  washed  off  of  the  containers.  Best  Slough  was 
added  because  of  the  discovery  of  old  empty  drums  in  a  trench  near  the  creek.  No 
information  is  available  on  what,  if  anything,  was  in  the  drums  when  they  were 
dumped.  The  Bulk  Fuel  Storage  Area  was  also  added  to  evaluate  potential 
contamination  from  the  activities  related  to  fuel  management. 
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2.  SITE  INVESTIGATION  SUMMARY 


2.1  Overall  Facility 

To  characterize  the  eighteen  sites  that  have  been  identified  at  Beale  AFB, 
AV  will  install  a  maximum  of  twenty  groundwater  monitoring  wells,  and  drill  a 
maximum  of  thirty-nine  shallow  exploratory  hollow-stem  auger  borings.  Samples 
collected  for  laboratory  analysis  will  include  up  to  68  groundwater  samples,  9 
surface  waters,  and  176  soil,  bottom  sediment  and  waste  drill  cutting  samples. 
Table  2-1  summarizes  activities  at  each  site.  Detailed  descriptions  of  these 
activities  follow. 

2.2  Investigation  of  Individual  Sites 

o  Site  1 

At  Site  1  (Discharge  Area  No.  1  --  West  Drainage  Area)  one  groundwater 
monitoring  well  will  be  installed.  Groundwater  samples  will  be  taken  from  it  and 
from  each  of  the  nine  Base  Production  Wells.  Other  samples  at  this  site  will 
include  one  of  surface  water  and  one  of  bottom  sediment.  In  addition,  one  2-foot 
hand  auger  core  sample  will  be  taken  from  four  locations  along  the  unnamed  creek 
into  which  this  site  discharges. 

o  Site  2 

Site  2  (Injection  Well  No.  2)  will  have  one  groundwater  monitoring  well 
installed.  Samples  will  be  collected  from  it  and  the  four  existing  wells.  Four 
exploratory  soil  borings  will  be  drilled,  establishing  one  as  a  background.  From 
each  of  these,  two  soil  samples  will  be  analyzed. 

o  Site  3 

Five  groundwater  wells  will  be  installed  to  encircle  Site  3  (Fire  Protection 
Training  Areas  No.  1  and  2,  FPTA  13c2).  Groundwater  samples  will  be  taken  from 
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TABLE  2-1.  Beale  AFB  site  summary 


I  downgradient  I  from  new  1-2*  from 

from  site  well  *li .linage 

between  site 
A  Her, is  ('reek 


TABLE  2-1.  (Continued) 


T 
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Onp  sample  will  lie  i  ulln  trd  during  «*a<  li  of  two  sampling  periods. 


each.  To  determine  the  vertical  extent  of  soil  contamination,  three  soil  borings 
will  be  placed  within  the  site  and  five  others  will  be  drilled  around  the  site,  with 
one  used  to  establish  background  contamination.  Three  soil  samples  from  each 
boring  will  be  analyzed.  From  the  overflow  pond,  two  bottom  sediment  samples 
will  be  extracted.  A  2-foot  hand  auger  will  be  used  to  take  (1)  two  core  samples 
from  within  the  overflow  collection  pit  and  (2)  three  core  samples  from 
downstream  locations  within  the  drainage  pit.  These  core  samples  will  be  divided 
into  zero-one  and  one-two  foot  intervals  for  a  total  of  ten  core  samples  to  be 
analyzed. 

o  Site  if 

At  Site  if  (Discharge  Area  No.  2  --  Battery  Shop  Dry  Well)  one  monitoring 
well  will  be  installed  downgradient  of  the  site  from  which  groundwater  samples  will 
be  taken.  During  well  installation,  soil  will  be  sampled  at  10-,  15-,  20-,  25-  and 
30-foot  intervals. 

o  Site  5 

Downgradient  from  Site  5  (Discharge  Area  No.  3  --  SR-71  Shelter)  one 
groundwater  monitoring  well  will  be  installed  and  groundwater  samples  taken.  Six 
exploratory  soil  borings  will  be  drilled  --  one  background  and  five  in  the  pad  runoff 
area.  Three  samples  will  be  selected  from  each  boring  for  a  total  of  eighteen 
samples  to  be  analyzed. 

o  Site  6 

At  Site  6  (Landfill  No.  2)  one  groundwater  monitoring  well  will  be  installed 
upgradient  of  the  site  (background),  one  monitoring  well  between  Landfill  No.  2  and 
Landfill  No.  3  and  two  monitoring  wells  downgradient  of  the  site.  Groundwater 
samples  will  be  collected  from  each  well. 


i 
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o 


Site  7 


At  Site  7  (Discharge  Area  No.  4  --  Biological  Production  Site),  within  the 
fields  used  for  disposal  of  incinerated  wheat  rust  material,  1-foot  hand  auger  core 
samples  will  be  taken  at  sixteen  locations,  creating  four  composite  samples  to  be 
analyzed. 

o  Site  8 

Downgradient  from  Site  8  (Discharge  Area  No.  6  —  3-57  Test  Cell)  one 
groundwater  monitoring  well  will  be  installed  and  groundwater  samples  taken.  At 
three  downstream  locations  receiving  drainge  from  the  site,  one  2-foot  hand  auger 
core  will  be  collected.  These  cores  will  be  subdivided  into  1-foot  segments  for  a 
total  of  six  core  segments  to  be  analyzed. 

o  Site  9 

At  Site  9  (Discharge  Area  No.  9  --  Entomology  Building  2560)  three  explora¬ 
tory  soil  borings  will  be  drilled,  two  within  the  gravel  pad  and  overflow  area  and 
one  upgradient  from  this  area  to  establish  background.  Six  soil  samples  will  be 
selected  from  these  borings  for  analysis. 

o  Site  10 

At  Site  10  (Discharge  Area  No.  5  —  J-58  Test  Cell)  one  groundwater  moni¬ 
toring  well  will  be  installed  downgradient  from  the  site.  Croundwater  samples  will 
be  collected  from  this  well.  Four  2-foot  hand  auger  samples  will  be  taken,  three  at 
downstream  locations  within  the  ditch  receiving  drainage  from  the  site  and  one 
upstream  to  determine  representative  background  conditions. 

o  Site  1 1 

At  Site  11  (Discharge  Area  No.  7  --  AGE  Maintenance)  one  groundwater 
monitoring  well  will  be  installed  downgradient  and  water  samples  will  be  collected. 
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Three  exploratory  soil  borings  will  be  drilled  in  the  gravel  pad  area  which  received 
washdown  water  from  the  ACE  maintenance  shops.  The  background  boring  will  be 
installed  upgradient  from  the  site.  Two  soil  samples  from  each  boring  will  be 
selected  for  analysis.  One  2-foot  hand  auger  core  sample  will  be  taken  at  four 
locations  within  the  ACE  maintenance  shop  drainage  ditch.  These  cores  will  be 
subdivided  into  1-foot  segments,  so  that  eight  samples  will  be  analyzed. 

o  Site  12 

At  Site  12  (Discharge  Area  No.  10  --  Entomology  Building  440)  two  explora¬ 
tory  soil  borings  will  be  drilled  within  the  gravel  pad  and  overflow  area. 
Upgradient  from  these  two  borings  a  background  boring  will  be  drilled.  Two  soil 
samples  from  each  boring  will  be  analyzed. 

o  Site  1 3 

Site  13  (Landfill  No.  I)  will  require  a  magnetometer  and  ground  penetrating 
radar  survey  to  define  the  site  and  to  locate  buried  drums  for  future  investigation. 
Downgradient  from  the  site,  two  groundwater  wells  will  be  installed  from  which 
groundwater  samples  will  be  collected  and  subsequently  analyzed.  One  surface 
water  and  one  bottom  sediment  sample  will  be  taken  at  four  locations  on 
Hutchinson  Creek,  i.e.,  one  upstream  of  the  landfill,  one  adjacent  to  the  landfill, 
and  two  downstream  of  it.  Surface  water  sampling  will  take  place  once  during  dry 
season  conditions  and  once  during  wet  season  conditions. 

o  Site  14 

At  Site  14  (Transformer  Drainage  Area)  twelve  2-foot  long  auger  cores  will 
be  collected  from  within  the  bermed  site.  These  will  be  divided  into  1-foot 
intervals  for  analysis. 


o 


Site  15 


Site  15  (Landfill  No.  3)  will  require  the  installation  of  two  groundwater 
monitoring  wells  in  a  downgradient  location.  Groundwater  samples  will  be 
collected  from  each  well. 

o  Site  16 

At  Site  16  (EEOD  Disposal  Area)  three  surface  soil  grab  samples  will  be 
collected  from  the  scrap  metal  disposal  trench  and  three  from  the  current 
ordinance  burn  pit.  One  composite  sample  will  be  made  from  each  set  of  three. 

o  Site  17 

At  Site  17  (Best  Slough)  six  exploratory  soil  borings  will  be  drilled.  To 
determine  if  leaching  is  occurring,  five  borings  will  be  located  downgradient  but  in 
close  proximity  to  existing  trenches.  A  background  boring  will  be  placed 
upgradient  from  the  trenches  as  well.  Two  soil  samples  will  be  taken  from  each 
boring.  From  within  the  trenches,  six  more  soil  samples  will  be  taken  with  a  1-foot 
hand  auger.  One  surface  water  sample  will  be  collected  from  a  nearby  stream. 

o  Site  18 


At  Site  18  (Bulk  Fuel  Storage  Facility)  four  exploratory  soil  borings  will  be 
drilled  to  a  depth  of  20  feet,  three  borings  downgradient  from  the  site  and  one 
upgradient  to  determine  a  background.  Core  samples  will  be  collected  at  each 
2.5-foot  interval.  Four  samples  from  each  bore  hole  will  be  selected  for  analysis. 


i 
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3.  FIELD  SET  UP 


The  field  team  will  coordinate  field  activities  with  Beale  AFB  personnel. 
Upon  arrival  at  Beale,  AV  and  drilling  company  personnel  will  meet  with  base 
security,  fire  protection,  fuels  management  and  civil  engineering  personnel  to 
review  procedures  to  be  followed  by  the  field  team. 

All  base  activities  will  be  coordinated  with  MSgt.  William  Priest  of  the  Base 
Environmental  Engineering  Office.  AV  field  personnel  will  check-in  at  the  main 
gate  each  morning  and  check-out  at  the  end  of  the  work  day.  Work  may  be 
conducted  at  more  than  one  location  at  a  time  and  AV  personnel  will  be  at  the 
locations  to  oversee  subcontractor  operations.  Work  will  be  conducted  at  hours 
approved  by  base  personnel. 

Because  of  the  small  scope  of  work  at  any  given  site,  a  base  command  post 
will  not  be  set  up.  At  each  drilling  location  a  decontamination  line  and  hotline  will 
be  established.  AV's  site  safety  officer  and  site  manager  will  monitor  the  specific 
site  conditions  and  make  whatever  changes  are  necessary  to  field  operating 
procedures  to  ensure  physical  safety  and  technical  accuracy. 


4.  CALIBRATION  OF  FIELD  EQUIPMENT 


All  field  equipment  is  periodically  checked  as  part  of  our  ongoing  quality 
control  policy.  Immediately  before  sending  an  instrument  to  the  field,  it  is 
calibrated  according  to  the  manufacturer's  specifications.  The  field  crew  periodi¬ 
cally  rechecks  the  calibrations.  Specific  procedures  for  the  instruments  we  will 
take  to  Beale  AFB  are  as  follows: 

Orion  Research  Model  211  Digital  pH  Meter  --  Two  point  calibration  against 
known  standards,  recheck  daily.  The  two  buffer  solutions  will  be 
selected  to  bracket  the  expected  pH  range  of  sample  waters. 

Horizon  Ecology  Company  Type  1840-10  Conductivity  Meter  --  Two  point 
calibration  against  known  standards,  recheck  daily. 

Gastech  Protector  Model  1562,  Portable  Gas  Alarm  (C^/explosimeter)  -- 
Check  against  calibration  gas  containing  2.5%  methane  and  17% 
(factory  specification  calibration  gas). 

A.I.D.  Model  580  Portable  Organic  Vapor  Meter  --  Check  span  against 
calibration  gas  of  a  known  concentration  of  butadiene  (factory  specifi¬ 
cation  calibration  gas).  Check  zero  each  day  with  clean  background  air. 

Powers  Electric  Company  Well  Sounder  --  Measure  calibrated  probe  cable 
with  steel  tape  to  check  that  the  depth  markings  are  accurate  each  day. 
Correction  factors,  if  needed,  will  be  noted  in  the  logbook. 

Foxboro  Century  Model  OVA-128GC  Portable  Organic  Vapor  Analyzer  -- 
Calibration  will  be  checked  at  least  twice  a  day  against  a  methane-in¬ 
air  standard  and  will  be  recalibrated  if  reading  exceeds  +5%  error. 
Instrument  will  be  zeroed  each  day  with  clean  background  air. 
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5.  EQUIPMENT  MAINTENANCE 


AV  will  use  only  a  limited  amount  of  equipment  to  perform  the  field  work  at 
Beale  AFB.  All  the  equipment  we  expect  to  use  has  been  used  by  AV  personnel  in 
previous  field  situations.  All  equipment  performs  reliably  in  field  situations 
(including  cold  weather)  and  requires  little  or  no  field  maintenance.  It  will  be 
checked  for  proper  operation  prior  to  leaving  the  office  and  daily  during  the  period 
of  use  according  to  standard  procedures  recommended  by  the  manufacturer. 
During  transportation  and  on-site  storage,  instruments  will  be  stored  in  a  clean, 
dry,  temperature-controlled  location.  During  field  use,  instruments  which  are 
sensitive  to  the  expected  cold  temperatures  will  be  kept  out  of  extreme  conditions 
whenever  possible.  Additional  batteries  and  AC  chargers  will  be  carried  with 
electrical  instruments. 
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6.  FIELD  ANALYTICAL  PROCEDURES  AND  DATA  REPORTING 


6.1  Chemical  Data 

Specific  conductance,  pH  and  temperature  will  be  recorded  for  all  ground- 
water  samples.  We  will  use  an  Orion  Research  digital  pH  meter,  a  Horizon  Ecology 
Company  type  1S41-10  conductivity  meter,  as  well  as  a  thermometer  for  these 
measurements. 

Specific  conductance  (SC),  pH,  and  temperature  will  be  measured  continu¬ 
ously  during  purging  of  the  wells.  Once  all  parameters  have  stabilized,  and  at  least 
three  well  volumes  have  been  pumped,  we  will  assume  that  the  well  has  been 
adequately  purged  and  we  will  take  our  water  sample  using  a  Teflon  bailer. 
Readings  for  pH,  SC,  and  temperature  taken  from  the  first  bailer  of  sample  will  be 
entered  in  the  logbook.  All  instrument  probes  will  be  rinsed  in  distilled  water 
between  wells. 

6.2  Hydraulic  Data 

After  all  the  wells  have  been  developed  and  allowed  to  recover  from 
development  pumping  for  a  minimum  of  24  hours,  static  water  levels  will  be 
determined.  All  water  levels  will  be  recorded  as  depth-to-water  from  a  known 
measuring  point  (MP)  and  will  be  adjusted  to  actual  depth  to  water  from  ground 
level  (OL)  using  survey  data.  Water  levels  will  be  measured  with  a  Powers  Electric 
Company  well  sounder  and  will  be  recorded  in  the  logbook  to  the  nearest  0.05  feet. 
The  Powers  sounder  uses  a  water  level  sensing  probe  attached  to  a  calibrated 
cable.  When  the  sounder  reaches  water,  a  current  passes  between  two  wires  in  the 
probe,  deflecting  a  meter  at  the  surface.  The  cable  attached  to  the  probe  is 
numbered  with  brass  markers  at  5-foot  intervals  so  depth  to  water  may  be 
accurately  noted,  and  a  tape  measurement  is  all  that  is  required. 

After  all  the  wells  have  recovered  from  pumping  and  water  sample  collec¬ 
tion,  they  will  be  measured  a  second  time  to  confirm  our  previous  measurements. 


The  sounder  probe  will  be  rinsed  in  distilled  water  between  wells  to  minimize 
chances  for  cross-contamination. 

A  water  level  contour  map  will  be  generated  from  the  water  levels  measured 
during  the  field  work  at  Beale  AFB;  water  level  measurements,  as  well  as  field  pH, 
specific  conductance  and  temperature  measurements,  will  be  conducted  during 
both  rounds  of  sampling.  The  first  round  will  take  place  during  the  wet  season 
(November  or  December),  and  the  second  round  approximately  six  months  later, 
during  the  dry  season. 

6.3  Soil  Boring  Data 

Soil  samples  for  lithologic  description  will  be  collected  at  5-foot  intervals 
and  lithologic  logs  will  be  compiled  for  all  soil  borings  and  well  bore  holes  drilled  at 
Beale  AFB.  In  addition  to  the  soil  samples,  the  site  geologist  will  monitor  the 
cuttings  the  auger  brings  to  the  surface  for  signs  of  changing  formations.  Organic 
vapor  readings  will  be  taken  from  the  cuttings  and  the  drive  samples  during  drilling 
and  elevated  readings  will  be  noted  in  the  log.  Elevated  vapor  readings  will  also  be 
used  to  readjust  site  safety  requirements.  An  example  of  a  "typical"  boring  log  is 
shown  as  Figure  6-1. 

6.4  Surveying  Data 

The  surface  elevation  of  all  groundwater  monitoring  wells  will  be  determined 
to  an  accuracy  of  +0.05  feet  with  respect  to  known  elevations  on  base.  This  work 
will  be  performed  by  personnel  experienced  in  field  surveying  to  this  degree  of 
accuracy,  using  a  standard  engineers  transit.  From  these  measurements,  the 
measuring  point  for  each  well  will  be  determined.  All  new  wells  will  also  be 
horizontally  located  to  an  accuracy  of  1.0  feet.  Positions  of  the  wells  will  be 
recorded  on  both  project  and  site-specific  maps. 

6.5  Geophysical  Procedures  and  Data 

Geophysical  methods  will  be  used  to  define  the  lateral  and  vertical  extent  of 
the  Landfill  No.  1  and  to  aassess  the  nature  of  debris  at  the  site.  AeroVironment 
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GEOTECHNICAL  BORING  LOG 

BORING  NO.  LI-03 
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I 
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!  I 


45.0  ft  total  depth 


1'a^e  1 


FIGURE  6-1.  Typical  boring  log. 
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has  subcontracted  Converse  Consultants  of  San  Francisco  to  provide  these  services. 
A  site  survey  will  be  performed  using  GSSI  SIR  7  or  S  Ground  Penetrating  Radar  to 
help  detect  site  boundaries,  contaminants  and  groundwater.  The  equipment  will  be 
towed  across  the  site  in  a  grid  pattern,  with  actual  spacing  determined  in  the  field. 
The  survey  will  be  conducted  initially  with  a  low  frequency  antenna  for  pentration 
and,  as  required,  could  later  be  switched  to  a  high  frequency  antenna  for  better 
resolution. 

A  walking  grid  electro-magnetic  survey  will  be  provided  using  a  Geometries 
portable  magnetometer  or  a  Geonics  EM-31  Induced  Conductance  Metal  Detector. 
This  additional  work  will  be  done  to  assess  the  quantity  and  orientation  ferrous 
metal  debris  on  the  site,  especially  in  the  trenches.  Actual  grid  spacing  will  be 
determined  in  the  field.  Appropriate  corrections  will  be  applied  for  diurnal 
magnetic  variations  and  weather  conditions.  All  data  will  be  translated  into  map 
form  showing  locations  of  inferred  objects,  fill  depths  (if  determined),  groundwater 
depths  (if  determined),  and  boundaries  of  disposal  area. 
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7.  SAMPLE  DOCUMENTATION 
7.1  Sample  Numbering 

AH  samples  collected  from  Beale  AFB  for  laboratory  analysis  will  be  given  a 
six  digit  code  for  rapid  identification.  The  first  two  digits,  as  shown  in  the 
following  list,  will  indicate  the  site  from  which  the  sample  was  taken. 

01  -  Discharge  Area  No.  1  (DA-1)  --  West  Drainage  Area 

02  -  Injection  Well  No.  2  (IN3-2) 

03  -  Fire  Protection  Training  Areas  No.  1  and  2  (FPTA1&2) 

04  -  Discharge  Area  No.  2  (DA-2)  —  Battery  Shop  Dry  Well 

05  -  Discharge  Area  No.  3  (DA-3)  —  SR-71  Shelter 

06  -  Landfill  No.  2  (LF-2) 

07  -  Discharge  Area  No.  4  (DA-4)  —  Biological  Production  Site 

08  -  Discharge  Area  No.  6  (DA-6)  —  J-57  Test  Cell 

09  -  Discharge  Area  No.  9  (DA-9)  —  Entomology  Building  2560 

10  -  Discharge  Area  No.  5  (DA-5)  —  3-58  Test  Cell 

1 1  -  Discharge  Area  No.  7  (DA -7)  —  AGE  Maintenance 

12  -  Discharge  Area  No.  10  (DA-10)  —  Entomology  Building  440 

13  -  Landfill  No.  1  (LF-1) 

14  -  Transformer  Drainge  Area  (DA-8) 

15  -  Landfill  No.  3  (LF-3) 

16  -  EEOD  Disposal  Area  (EEOD) 

17  -  Best  Slough  (BS) 

18  -  Bulk  Fuel  Storage  Facility  (BFSF) 

The  second  two  digits  of  the  code  will  identify  the  sampling  location  within 
the  site.  These  numbers  will  be  assigned  in  chronological  order.  The  first  location 
sampled  at  a  site  will  be  assigned  XX-01-XX.  Because  upgradient  or  background 
locations  will  not  necessarily  be  known  before  field  samples  are  taken,  no  specific 
identifier  will  be  given  for  them. 


The  last  two  digits  will  indicate  the  sample  collected  at  a  given  sample 
location  in  a  given  site.  The  first  of  these  last  two  digits  will  be  a  letter 
identifying  the  type  of  sample  collected: 

G  -  Groundwater 

W  -  Surface  water 

B  -  Bottom  sediment 

H  -  Hand  auger 

S  -  Soil  boring 

R  -  Surface  grab 

C  -  Contaminated  cuttings  (from  drums) 

The  second  of  these  last  two  digits,  XX-XX-X1,  identifies  the  sample  by  the 
chronological  order  in  which  it  was  taken,  based  upon  each  sample  type.  For  soil 
samples,  the  numbering  order  will  increase  with  depth,  reflecting  that  surface  soil 
samples  are  collected  first.  However,  this  number  will  not  reflect  the  specific 
depth  of  the  sample. 

The  following  examples  will  help  clarify  the  sample  numbering  system: 

02-01-S3:  The  third  soil  sample  (15  feet)  collected  from  boring  No.  1 

at  the  Injection  Well  No.  2  site  (Site  2) 

06-04-G1:  The  first  groundwater  sample  collected  from  well  No.  4  at 

Landfill  No.  2  (Site  6) 

All  quality  assurance  (QA)  samples  (splits)  being  sent  to  the  Air  Force  OEHL  will 
be  numbered  according  to  the  Air  Force  sample  numbering  system  outlined  in  AF 
Form  2752.  AeroVironment  QA  samples  will  be  numbered  using  the  six  digit  code 
described  above,  and  will  be  "blind"  QA  samples.  This  will  minimize  the  possibility 
of  prejudicial  treatment  given  to  QA  samples  either  in  the  field  or  in  the 
laboratory. 
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7.2  Sample  Labeling 


Each  sample  container  from  Beale  AFB  will  be  labeled  with  a  sticker  similar 
to  the  one  shown  in  Figure  7-1.  The  sticker  is  part  of  a  three-piece  labeling 
system  which  will  help  track  samples  and  minimize  the  risk  of  misidentification. 

The  labeling  system  has  a  main  sticker  which  is  attached  to  the  sample 
container.  On  the  main  sticker,  the  field  samplers  will  record  the  project  name, 
time,  depth  (for  hand  auger  and  soil  boring  samples)  and  sample  code.  The  main 
sticker  and  the  two  associated  stickers  will  be  machine  stamped  in  advance  of  the 
field  work  with  a  common  sequential  number.  After  placing  the  main  sticker  on 
the  container,  the  other  two  stickers  will  be  placed  in  the  field  logbook  and  on  the 
chain-of-custody  form.  Samples  which  require  multiple  containers  will  be  labeled 
with  one  sticker  per  container.  Each  container  of  the  set  will  have  a  different 
sequential  sticker  number,  but  the  same  sample  code  will  be  used.  Air  Force 
samples  (splits)  with  multiple  containers  will  all  be  labeled  with  the  same  Air  Force 
number. 

7.3  Sample  Chain  of  Custody 

The  samples  will  be  collected,  preserved,  sealed  and  packaged  by  the 
AeroVironment  field  team.  All  pertinent  information  on  the  collection,  handling 
and  paperwork  for  the  Beale  samples  will  be  entered  in  the  project  logbook  at  the 
time  of  the  activity.  The  sample  stickers  will  be  placed  on  the  sample  container 
and  in  the  logbook  at  the  time  of  collection.  The  field  team  will  also  enter  the 
sampling  conditions  in  the  logbook  at  this  time. 

At  the  end  of  the  day,  a  chain  of  custody  (C  of  C)  form  will  be  completed  for 
samples  collected  for  AV's  laboratory  (Acurex)  during  that  day  (see  Figure  7-2). 
The  last  piece  of  the  sample  sticker  set  will  be  affixed  onto  the  C  of  C  and  the 
field  team  leader  will  sign  the  form,  indicating  that  all  listed  sample  containers  are 
accounted  for.  The  C  of  C  will  be  packed  with  the  samples  in  the  shipping 
container. 
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FIGURE  7-1.  Sample  labeling  system  sticker  sets. 
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When  the  shipping  container  is  received  at  the  Acurex  laboratory,  the 
samples  will  be  checked  against  the  C  of  C  form  to  verify  that  all  containers  have 
been  received  in  good  condition.  The  Acurex  sample  custodian  will  sign  the  C  of  C 
and  return  it  to  AV's  offices. 

The  Acurex  laboratory  will  log  the  samples  into  its  system  and  assign  them 
internal  laboratory  numbers  to  track  the  analyses.  These  internal  numbers  will  not 
be  a  part  of  the  field  activities  documentation. 

Air  Force  samples  will  be  collected  and  an  AF  Form  2752  will  be  completed 
for  each  sample  (multiple  container  samples  will  be  under  one  form).  The  forms 
will  be  shipped  with  the  samples  to  the  OEHL  laboratory. 

7  A  Sample  Shipping 

The  samples  collected  at  Beale  AFB  will  be  packed  with  ice.  Water  samples 
with  limited  holding  times  will  be  shipped  on  an  overnight  carrier  to  Acurex  and 
OEHL  laboratories  at  the  end  of  the  day  they  are  collected.  Samples  with  longer 
holding  times  will  be  stored  on-site,  with  appropriate  temperature  control,  until  a 
full  shipment  is  collected.  The  samples  will  be  sealed  with  strapping  tape  and 
turned  over  to  the  shipping  company  (Federal  Express  or  equivalent).  The  shipper 
will  deliver  the  samples  directly  to  each  laboratory  the  next  day. 

Field  personnel  will  retain  all  airbill  records  and  will  telephone  the  laboratory 
the  day  of  scheduled  delivery  to  confirm  receipt  of  samples. 
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8.  DRILLING  AND  INSTALLATION  OF  GROUNDWATER  MONITOR  WELLS 


8.1  Drilling 

Drilling  will  be  done  using  the  air  rotary  method  with  casing  hammer.  This 
method  uses  a  standard  air  rotary  drilling  rig  to  advance  the  hole.  Since  the  air 
rotary  method  does  not  use  a  mud  or  bentonite  based  drilling  fluid,  no  "wall  cake" 
holds  the  hole  open.  To  keep  it  from  collapsing  in  around  the  drill  pipe,  a  drive 
casing  (approximately  10  inches  I.D.)  is  driven  down  around  the  drill  string  using  a 
casing  hammer. 

This  is  the  preferred  method  for  drilling  in  unconsolidated  material  such  as  is 
found  at  Beale  AFB.  By  using  air  as  the  drilling  fluid  (750  cfm),  no  contaminants 
are  added  to  the  hole  during  the  drilling  program. 

8.2  Soil  Sampling 

Soil  samples  will  be  recovered  at  5-foot  intervals  by  placing  a  5-gallon 
bucket  under  the  discharge  pipe  of  the  drilling  rig.  Once  a  sufficient  volume  of 
sample  has  been  collected  to  allow  for  adequate  lithologic  description,  the  bucket 
will  be  emptied  into  an  appropriate  storage  container  and  stored  as  required  by  the 
Air  Force.  These  soil  samples  will  be  used  for  lithologic  description  only  and  are 
not  to  be  used  for  any  chemical  analysis. 

8.3  Monitor  Well  Construction  and  Completion 

Monitoring  wells  will  be  constructed  while  the  drive  casing  is  still  in  place. 
The  4-inch  stainless  steel  well  screen  and  mild  steel  riser  pipe  will  be  assembled 
and  lowered  to  the  appropriate  depth.  Once  the  well  pipe  is  in  place,  gravel  pack 
and  bentonite  will  be  installed,  as  specified  by  the  Air  Force,  by  pouring  them  down 
the  annular  space  between  the  drive  casing  and  the  well  casing.  The  drive  casing 
will  act  as  a  large  tremie  pipe.  As  the  gravel  and  bentonite  are  added,  the  drive 
casing  will  be  withdrawn.  Grout,  as  required,  will  be  installed  in  a  like  manner. 


As  the  well  is  being  constructed,  the  actual  levels  of  gravel,  bentonite,  and 
grout  will  be  varified  by  lowering  a  weighted  tape  down  the  annulus  until  the 
material  in  question  can  be  felt. 

Surface  completion  may  be  flush  with  the  ground  or  above  ground  as  required 
by  base  personnel.  The  surface  completion  has  been  specified  in  detail  in  the  Air 
Force  statement  of  work  and  it  will  be  followed  as  written.  As-built  drawings  of 
all  wells  installed  on  site  will  be  included  in  the  report. 

8 A  Veil  Development 

All  monitoring  wells  will  be  developed  by  swabbing  with  a  close-fitting  swab 
(or  surge  block)  and  pumping  or  bailing  until  the  water  is  clear  and  free  of  sand. 
Swabbing  loosens  the  fine  silts  and  clays  around  the  well  casing  and  draws  them 
into  the  well.  This  makes  the  formation  around  the  well  screen  more  permeable 
and  more  likely  to  produce  a  significant  amount  of  water  for  sampling. 

The  sediment  drawn  into  the  well  by  swabbing  is  either  held  in  suspension  and 
bailed  or  pumped  out  of  the  well,  or  settles  out  into  the  screened  section  to  be 
bailed  later.  Developing  air  rotary  drilled  wells  is  relatively  easy  because  no 
drilling  mud  is  used  during  construction. 

Yields  for  these  wells  are  expected  to  be  from  3  to  30  gpm. 
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9.  SOIL  AND  SEDIMENT  SAMPLING 


9.1  Exploratory  Borings 

Shallow  exploratory  borings  will  utilize  a  hollow-stem  continuous  flight  auger 
and  will  not  exceed  15  linear  feet  in  depth  unless  otherwise  specified. 

Soil  samples  will  be  collected  utilizing  a  "California  Sampler"  or  "Ring 
Sampler"  (Figure  9-1).  The  sampler  will  be  18  to  24  inches  in  length  with  a  3.2  in 
O.D.  and  a  2.5  in  I.D.  The  shell  will  be  split  along  its  length  to  allow  opening.  The 
entire  length  of  the  sampler  will  be  lined  with  thin-walled  stainless  steel  rings. 
These,  when  capped,  form  the  sample  containers.  Each  ring  is  6  inches  in  length, 
2.5  in  O.D.  and  2.375  in  l.D.  If  difficulty  is  experienced  in  obtaining  complete 
samples  in  the  rings,  stainless  steel  finger  retainers  will  be  used.  Samples  will  be 
collected  at  depths  specified  by  AeroVironment. 

The  samples  will  be  collected  by  driving  the  sampler  ahead  of  the  auger  at 
the  desired  depth  with  a  standard  140  pound  hammer  falling  30  inches.  The  number 
of  blows  required  to  advance  a  given  sampler  each  six  inch  interval  will  be 
recorded.  Refusal  will  be  defined  as  one  hundred  blows  per  6  inches.  The  blow 
counts  will  be  recorded  on  the  boring  logs. 

Soil  samples  will  be  collected  at  5-foot  intervals,  and  two  of  the  samples 
collected  at  each  bore  hole  will  be  analyzed.  The  rest  of  the  samples  will  be 
refrigerated  by  Acurex  for  long-term  storage  in  the  laboratory.  All  soil  samples 
will  be  maintained  for  the  duration  of  the  contract. 

After  sampling  has  been  completed,  bore  holes  will  be  grouted  to  the  surface 
to  prevent  downhole  contamination. 

Using  this  system,  drillers  will  be  able  to  collect  an  essentially  undisturbed 
core,  from  which  the  most  representative  sample(s)  can  be  collected  for  laboratory 
analysis.  As  each  split  spoon  barrel  is  opened,  the  stainless  steel  cylinders  will  be 
marked  with  their  appropriate  depths,  and  the  ends  of  the  samples  will  be  visually 
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Solid  iuOe  samolei 


FIGURE  9-1.  Ring  sampler  and  sample  driving  assembly.  Source:  M.R.  Scalf,  J.F. 

McNabb,  W.3.  Dunlap,  R.L.  Cosby,  R.S.  Kerr,  and  J.S.  Fryberger: 
Manual  of  ground-water  quality  sampling  procedures. 


examined.  After  the  quick  initial  inspection  of  the  soil  type,  the  cylinder  ends  will 
be  covered  with  aluminum  foil,  capped  with  airtight  plastic  caps,  and  sealed  around 
the  cap  edges  with  electrical  tape.  The  field  geologist  will  document  the  soil  type 
in  the  logbook.  This  method  provides  an  undisturbed,  airtight  sample  to  be  shipped 
in  the  lab  in  its  collection  cylinder.  After  the  sample  is  sealed,  it  will  be  labeled 
with  its  sample  code  and  stored  on  ice. 

AV  considers  the  "ring  sampling"  method  proposed  for  Beale  AFB  better  than 
traditional  split-spoon  sampling  method  used  on  most  EPA  drilling  programs. 
Traditional  split  spoons  require  reusing  the  sampler,  opening  and  mixing  the  soil 
sample,  and  transferring  the  sample  into  the  sample  jar.  Although  we  will  still  use 
a  split  barrel,  the  inner  rings  virtually  eliminate  the  sampling  errors  of  cross¬ 
contamination,  sample  mishandling,  and  loss  of  volatile  compounds. 

Most  samples  will  be  taken  in  pairs,  with  the  top  cylinder  of  the  pair  going  to 
AeroVironment's  lab  (Acurex)  and  the  lower  cylinder  to  the  OEHL  laboratory  at 
Brooks  AFB,  Texas.  Thus,  the  Air  Force  sample  will  not  be  a  "split"  in  the  strict 
sense,  but  an  undisturbed  sample  from  the  following  6  inches  of  formation.  Quality 
assurance  (QA)  samples,  taken  for  Acurex  laboratory  checks,  will  also  be  taken 
from  immediately  adjacent  cylinders.  Like  the  OEHL  sample,  QA  samples  will  not 
be  true  splits.  True  splits  cannot  be  collected  using  the  ring  sampling  method 
because  soils  are  not  going  to  be  mixed.  Although  some  differences  may  exist 
between  soils  from  different  depths,  these  differences  are  expected  to  be  insignifi¬ 
cant  from  soils  only  6  inches  apart. 

9.2  Hand  Auger  Samples 

Several  shallow  hand-collected  samples  will  be  taken  at  specified  Beale  AFB 
sites.  The  soil  sampler  that  will  be  used  (Figure  9-2)  holds  a  single  ring  6  inches  in 
length,  identical  to  those  used  for  the  soil  borings  described  in  the  previous  section. 
The  samples  will  be  collected  by  driving  the  sampler  6  inches  into  the  soil  with  a 
slide  hammer.  After  the  sample  is  taken,  the  ring  containing  the  sample  will  be 
removed,  visually  inspected,  then  covered  with  aluminum  foil  and  capped  with 
airtight  plastic  caps.  The  cap  edges  will  be  sealed  with  electrical  tape. 
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FIGURE  9-2.  Hand  sampling  device. 


Samples  will  be  taken  at  each  sampling  location  to  a  maximum  depth  of 
2  feet.  Samples  will  be  divided  into  zero-one  and  one-two  foot  samples.  Most 
samples  will  be  taken  in  pairs  (two  6-inch  samples  per  1-foot  segment),  with  the 
top  cylinder  of  the  pair  going  to  Acurex  and  the  bottom  cylinder  to  the  OEHL 
laboratory,  as  a  split.  (This  procedure  is  described  in  more  detail  in  Section  9.1). 

9.3  Bottom  Sediment  Sampling 

Bottom  sediment  sampling  will  be  performed  using  the  hand  sampler  des¬ 
cribed  in  Section  9.2.  For  sampling  locations  which  are  beneath  surface  waters,  a 
large  diameter  section  of  tubing  will  be  driven  into  the  sediment  to  be  sampled  to 
act  as  an  outer  casing.  The  water  will  then  be  evacuated  from  the  casing  using  a 
pump  and  the  sediments  will  be  sampled  using  the  hand  sampler.  The  sampling 
team  will  attempt  to  dewater  the  sediments  as  extensively  as  possible  to  ensure 
sample  retention  in  the  rings.  The  samples  will  be  sealed  and  handled  as  described 
in  Section  9.1. 

9.4  Contaminated  Drill  Cuttings  Sampling 

Samples  of  suspect  drill  cuttings  will  be  collected  by  obtaining  samples  from 
the  center  of  each  drum.  The  sample  will  be  collected  with  a  disposable  plastic 
scoop  and  placed  directly  into  the  sample  jar.  The  jar  will  be  filled  and  compacted 
to  minimize  air  space  in  the  jar.  These  samples  will  be  tested  for  EP  toxicity, 
ignitability  and  EPA  Methods  8010  and  8020  (volatile  aromatic  and  halogenated 
organics).  Thorough  mixing  of  the  suspect  cuttings  will  not  be  performed  due  to 
the  potential  for  further  loss  of  volatile  organics. 
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10.  GROUNDWATER  MONITORING  AND  SAMPLING 


10.J  Groundwater  Level  Measurement 

The  static  water  level  in  all  monitoring  wells  will  be  measured  as  depth-to- 
water  from  a  known  measuring  point  clearly  marked  on  each  casing  prior  to 
sampling  or  purging  the  well.  This  level  will  be  recorded  to  the  nearest  0.05  foot. 
This  method  was  described  more  fully  in  Section  6.2. 

10.2  Surveying  of  Wells 

All  wells  will  be  surveyed  to  determine  their  elevation  +0.05  foot  with 
respect  to  known  elevations  on  base.  Ground  surface  and  measuring  point 
elevations  will  be  recorded  for  each  well.  All  new  wells  will  also  be  located 
horizontally  to  an  accuracy  of  1.0  foot  and  will  be  recorded  on  both  project  and 
site-specific  maps.  Surveying  was  described  more  fully  in  Section  6.4. 

10.3  On-Site  Analysis 

All  water  samples  will  be  analyzed  on  site  for  pH,  specific  conductance  and 
temperature.  Once  these  parameters  are  stabilized,  the  information  will  be 
recorded  in  the  logbook  and  samples  for  off-site  chemical  analysis  will  be 
collected.  Please  refer  to  Section  6.1  for  a  more  complete  description  of  the 
methodology  to  be  used. 

10.4  Sampling  for  Off-Site  Analysis 

Prior  to  collecting  groundwater  samples,  we  will  purge  the  well  using  a  clean 
submersible  purge  pump.  During  the  time  the  well  is  being  purged,  temperature, 
pH,  and  specific  conductance  will  be  continuously  monitored.  Once  these  param¬ 
eters  have  stabilized,  usually  after  3-5  well  volumes,  it  will  be  assumed  that  the 
standing  water  from  within  the  well  casing  has  been  purged  and  the  water  being 
pumped  is  being  drawn  directly  from  the  formation  surrounding  the  well.  The 
purge  pump  will  then  be  removed  and  a  clean,  Teflon  bailer  will  be  used  to  collect 


the  samples  for  lab  analysis.  All  of  the  VOA  samples  for  a  given  well  will  be 
collected  from  the  first  full  bailer  taken  from  the  well.  The  bailer  will  be  emptied 
with  a  device  designed  to  raise  the  ball  valve  at  the  bottom  of  the  bailer,  allowing 
the  water  to  flow  out  a  Teflon  tube  at  a  controlled  rate  to  minimize  volatilization. 
Subsequent  bailers  of  water  will  be  used  for  other  constituents.  A  stainless  steel 
bucket  will  be  used  as  a  transfer  vessel  to  allow  collection  of  split  samples.  After 
filling  the  transfer  vessel,  sample  bottles  will  be  filled  in  sequence.  If  more  than 
one  bucket  of  sample  water  is  needed,  all  bottles  for  a  given  lab  procedure  will  be 
filled  from  the  same  bucket. 

Clean  bottles  (meeting  applicable  EPA  criteria  for  pre-use  cleaning)  will  be 
provided  with  the  appropriate  preservatives.  Samples  to  be  analyzed  for  dissolved 
metals  will  be  filtered  on  site  by  gravity  or  using  pressurized  nitrogen  through  a 
0.45  micron  glass  fiber  or  nucleopore  filter.  Like  the  VOA  samples,  metal  samples 
will  not  be  aerated  prior  to  filtering  to  keep  metals  in  their  naturally  occurring 
states  (soluble  or  insoluble).  Filtering  is  done  to  remove  1)  insoluble  metals  (which 
are  not  part  of  the  lab  analysis)  and  2)  sediment  from  the  water  so  that  dissolved 
metals  do  not  adsorb  onto  clay  or  silt  particles  during  storage,  which  would  result 
in  false  readings.  After  filtering,  the  sample  is  acidified  to  keep  the  remaining 
metals  in  the  soluble  state. 

The  bailer  and  all  equipment  needed  to  purge  the  well  will  be  decontaminated 
between  wells.  Sampling  personnel  will  wear  disposable  gloves.  Sampling  will  start 
at  the  least  contaminated  well  (if  that  is  known)  and  proceed  to  the  most 
contaminated  well.  The  analytical  methods  used  by  our  lab  (Acurex)  are  discussed 
in  Chapter  13  of  this  report. 

(0.5  Surface  Water  Sampling 

Surface  waters  will  be  sampled  using  a  subsurface  grab  sampler,  which  can  be 
submerged  to  a  desired  depth  before  opening  the  sample  vessel.  As  with 
groundwater  sampling,  all  but  the  VOC  split  samples  will  be  taken  using  a  transfer 
vessel  to  ensure  representative  duplicates.  Volatile  organic  splits  will  be  taken 
directly  from  the  sampler  vessel  to  reduce  aeration  and  loss  of  volatiles.  Samples 
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will  be  taken  at  a  depth  to  be  determined  in  the  field  but  generally  at  the  midpoint 
between  water  surface  and  benthic  zone.  The  sampler  and  transfer  vessel  will  be 
decontaminated  between  samples  using  the  procedures  described  for  groundwater 
sampling  equipment  in  Section  1 1. 


11-  DECONTAMINATION  PROCEDURES 


1 1.1  Drilling,  Soil  Sampling,  and  Well  Installation 

Prior  to  the  start  of  drilling,  the  entire  drilling  rig  and  all  drilling  tools  will 
be  decontaminated  with  a  high  pressure  steam  wash  using  drinking  quality  water. 
The  sample  barrel  will  also  receive  a  steam  cleaning  prior  to  its  first  use  and 
between  individual  holes.  For  multiple  samples  within  the  same  hole,  the  sampler 
will  be  given  a  soap  and  water  wash  and  a  drinking  quality  water  rinse  between 
samples. 

The  rings  used  to  collect  soil  samples  will  always  be  new.  No  cutting  oil  will 
be  used  when  manufacturing  the  rings.  Prior  to  sampling,  a  lint-free  tissue  will  be 
run  through  the  sampler  to  remove  any  moisture  or  dust  from  the  inside  surfaces. 

All  augers  will  be  cleaned  with  a  high-pressure  steam  wash  using  drinking 
quality  water  between  holes.  All  PVC  casing  will  be  new  and  will  be  steam  cleaned 
immediately  prior  to  installation.  No  glues  or  lubricants  will  be  used  on  the  casing. 
All  other  well  construction  materials  will  be  new. 

11.2  Well  Development 

Well  development  will  involve  swabbing  the  well  with  a  surge  block  and 
pumping  with  a  submersible  pump.  The  surge  block  will  be  cleaned  with  a  high- 
pressure  steam  wash  before  and  after  each  well.  The  pump  and  discharge  line  will 
be  washed  in  soap  and  water,  and  rinsed  with  drinking  quality  water  prior  to  being 
placed  in  a  well  casing.  Care  will  be  taken  not  to  introduce  any  foreign  materials 
into  the  hole  during  well  development.  The  well  will  be  purged  again  prior  to 
sampling. 

11.3  Water  Level  Measurements 

Water  level  measurements  will  be  taken  with  a  Powers  well  sounder  prior  to 
purging  the  well  for  sampling.  We  will  wash  the  water  level  probe  with  soap  and 
water,  and  rinse  it  with  drinking  quality  water  between  wells. 
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1 1.4  Water  Sampling 


Prior  to  water  sampling,  the  well  will  be  evacuated  using  a  manually  operated 
pump  until  temperature,  pH,  and  conductivity  are  stabilized.  The  purge  pump, 
which  has  a  check  valve  to  prevent  any  residual  water  in  the  pump  column  from 
back  flushing  into  the  well,  will  be  washed  and  double  rinsed  before  and  after  each 
use.  The  water  sample  for  laboratory  analysis  will  be  collected  using  a  Teflon 
bailer  and  discharged  via  a  bottom  emptying  device  into  the  appropriate  sample 
bottle  or  transfer  vessel.  The  bailer,  emptying  device  and  transfer  vessel  will  be 
washed  with  Alconox  detergent,  followed  by  rinses  with  drinking-quality  water  and 
distilled  water.  All  sampling  equipment  will  be  thoroughly  air-dried  after  cleaning. 
New  bailer  line  will  be  used  for  each  well  to  avoid  cross-contamination.  Surface 
water  sampling  equipment  will  be  washed  and  rinsed  in  the  same  sequence  as 
groundwater  sampling  equipment. 

1 1.5  Sediment  Sampling 

Between  samples,  the  hand  sampler  will  be  washed  with  Alconox  detergent, 
followed  by  a  drinking-quality  water  rinse  and  a  distilled  water  rinse.  New  sample 
rings  will  be  used  for  each  sediment  sample. 
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12.  SAMPLE  HANDLING  AND  PACKING 


12.1  Split  Sample  Procedures 

Soil  samples  from  Beale  AFB  will  be  collected  using  ring  sampling  methods 
described  in  Chapter  8.  Split  samples  of  soil  will  be  collected  for  the  Air  Force 
OEHL  Lab.  In  addition,  a  second  split  sample  will  be  collected  for  10%  of  the  soil 
samples.  The  second  split  will  be  sent  to  Acurex  for  monitoring  lab  precision.  The 
ring  method  provides  undisturbed  soil  samples  which  have  not  been  exposed  to  the 
atmosphere  (loss  of  volatiles)  or  sampling  equipment  (addition  of  contaminants). 
However,  the  ring  sampling  method  does  not  allow  true  split  samples  to  be 
collected.  A  true  split  would  require  that  a  portion  of  soil  be  thoroughly  mixed  and 
then  divided.  AV  will  collect  a  split  sample  from  the  4-6  inches  of  soil  profile 
directly  above  or  below  the  original  soil  sample.  The  concentration  of  oil  and 
grease  or  pesticides/herbicides  should  be  very  similar  within  a  4-6  inch  range  of 
subsurface  soils.  This  will  be  sufficient  to  provide  a  QA  check  on  lab  and  sampling 
procedures. 

Groundwater  samples  will  be  collected  from  the  20  proposed  monitoring  wells 
in  two  rounds  of  sampling,  once  in  the  wet  season  and  once  in  the  dry  season. 
Groundwater  will  be  sampled  using  a  Teflon  bailer,  which  will  be  decontaminated 
before  each  sample  is  collected.  All  samples  will  be  split  into  Acurex  and  OEHL 
samples.  An  additional  split  will  be  made  for  Acurex  on  10  percent  of  samples  (if 
water  is  available  in  holes;  low  yielding  wells  may  not  produce  enough  water 
volume  for  2-3  sample  sets).  Volatile  organic  bottles  will  be  split  by  filling  all 
necessary  40  ml  vials  successively  from  the  same  bailer.  VOC  samples  require  a 
minimum  of  disturbance,  so  mixing  is  unacceptable.  We  will  assume  that  water 
collected  within  a  single  bailer  will  be  homogeneous.  Non-VOC  samples  will  be 
collected  by  placing  water  from  the  bailer  into  an  inert  intermediate  vessel.  Once 
the  intermediate  vessel  is  full  (and  assumed  homogeneous),  sample  bottles  will  be 
filled  from  that  vessel. 
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12.2  Blank  Sample  Procedures 


Water  blanks  will  be  prepared  to  check  field  procedures  for  potential  cross 
contamination  of  groundwater  samples.  Field  blanks  will  be  prepared  to  account 
for  up  to  10  percent  of  water  samples  submitted  to  Acurex.  These  will  be  prepared 
so  that  the  blank  water  (ultrapure  lab  water)  will  contact  the  same  sampling 
devices  as  the  groundwater.  All  sampling  equipment  will  be  decontaminated  as 
usual  and  then  blank  water  will  be  poured  into  the  bailer.  VOC  bottles  will  be 
filled  directly  from  the  bailer.  Additional  water  will  be  placed  in  the  bailer  and 
then  into  the  intermediate  vessel.  Non-VOC  bottles  will  be  filled  from  the  vessel. 
The  ultrapure  water  will  pick  up  any  contaminants  inadvertently  on  the  sampling 
equipment  and  the  chemicals  will  be  detected  in  the  laboratory. 

12.3  Sample  Containers 

The  following  sample  containers  will  be  used  for  samples  collected  at  Beale 

AFB. 

o  Water  (Groundwater,  Surface  Water) 

VOCs:  40  ml  borosilicate  glass  with  Teflon  septum 
Oil  and  Grease:  1  liter  glass  bottles  with  Teflon  cap  liners 
Petroleum  Hydrocarbons:  1  liter  glass  bottles  with  Teflon  cap  liners 
Primary  Heavy  Metals:  500  ml  high  density  polyethylene 
Pesticides/Herbicides:  4  liter  amber  glass  bottles  with  Teflon  cap  liners 
Phenols  (604):  2  liter  amber  glass  bottles  with  Teflon  cap  liners 
Total  Phenols  (420.1):  1  liter  amber  glass  bottles  with  Teflon  cap  liners 
Base/Neutral  and  Acid  Extractables:  2  liter  amber  glass  bottles  with  Teflon 
cap  liners 

Lead:  500  ml  high  density  polyethylene  bottles 
o  Soil  (Soil  Borings,  Hand  Auger) 

Six-inch  stainless  steel  rings  (approximately  2.5  inches  in  diameter) 
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o  Cuttings 


Eight-ounce  glass  jar 

o  Bottom  Sediment 

Six-inch  steel  or  brass  rings  (approximately  2.5  inches  in  diameter) 

All  sample  containers  (with  the  exception  of  the  rings)  will  be  cleaned 
according  to  EPA  protocols  prior  to  use.  They  will  be  stored  in  a  clean,  dry  area 
with  the  lids  on  until  used.  The  brass  rings  will  be  cut  from  new  tubing,  without 
cutting  oil,  and  will  be  wiped  out  before  use. 

12.4  Sample  Preservation  and  Storage 

The  following  preservation  and  storage  techniques  will  be  used  for  samples 
collected  at  Beale  AFB. 

o  Water  (Groundwater,  Surface  Waters) 

VOC:  Ice  to  4°C 

Oil  and  Grease:  to  pH <2,  ice  to  4°C 

Petroleum  Hydrocarbons:  to  pH<2,  ice  to  4°C 

Primary  Heavy  Metals  and  Lead:  Filter  with  0.45  micron  filter,  HNO^  to 
pH  <2,  ice  to  4°C 

Pesticides/Herbicides:  Ice  to  4°C 
Phenols  (604):  Ice  to  4°C 

Total  Phenols  (420.1):  1  gram/liter  CuSO^,  H^PO^  to  pH<4,  ice  to  4°C 
B/N,A  Extractables:  Ice  to  4°C 

o  Soil  (Soil  Borings,  Hand  Augers,  Bottom  Sediments,  Waste  Cuttings) 

All:  Ice  to  4°C 
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Upon  being  labeled  and  logged,  samples  will  be  placed  immediately  into 
coolers  containing  ice  or  a  chemical  coolant  ("Blue  Ice")  to  maintain  sample 
temperatures  at  or  near  4°C. 

12.5  Packing  Procedures 

All  samples  collected  at  Beale  AFB,  except  for  drill  cuttings  (waste),  will  be 
packaged  and  shipped  as  low  concentration  samples.  The  sample  containers  will  be 
kept  cool  in  intermediate  storage  coolers  until  final  packing.  The  closures  on  all 
containers  will  be  secured  with  tape.  For  final  packing,  the  containers  will  be 
placed  in  large  metal  coolers  and  the  void  spaces  filled  with  vermiculite.  Ice  or 
inert  chemical  coolants  will  be  placed  in  the  cooler  as  will  necessary  chain-of- 
custody  forms  sealed  in  plastic.  The  cooler  will  be  sealed  with  strapping  tape, 
labeled  as  environmental  samples,  and  shipped  by  overnight  carrier. 

Any  waste  samples  collected  at  Beale  will  be  shipped  as  medium  concentra¬ 
tion  samples  because  of  the  presumption  that  they  are  hazardous.  The  sample  rings 
will  be  sealed  and  taped,  then  be  placed  in  one  gallon  paint  cans  (packed  with 
vermiculite).  The  paint  cans  will  be  labeled  and  placed  in  metal  cooler(s)  and 
packed  with  vermiculite.  The  cooler(s)  will  be  labeled  as  appropriate  (flammable 
solid  N.O.S.  or  other  hazardous  material  labeling),  meeting  DOT  specifications,  and 
shipped  by  overnight  carrier. 

AV  will  supply  the  government  POC  with  all  packing  materials  necessary  to 
package  the  selected  10%  of  the  Air  Force  split  samples  for  shipment.  AV  will 
accept  for  shipment  the  packaged  AF  splits  and  will  ship  via  overnight  delivery  to 
USAF  OEHL/SA  at  Brooks  AFB  within  24  hours  of  receipt  from  the  POC. 
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1 3.  LABOR ATOR  Y  CONSIDERATIONS 


13.1  Lab  Methods 

AeroVironment  will  send  the  original  samples  collected  to  Acurex  Laboratory 
in  Mountain  View,  California,  for  analysis.  The  AV  field  team  will  also  send  a 
complete  set  of  splits  to  the  Air  Force  Lab  at  Brooks  AFB,  Texas. 

Acurex  will  be  responsible  for  checking  sample  condition  upon  receipt, 
analyzing  the  samples,  tracking  them  while  in  their  possession,  and  reporting  the 
results  to  AV.  The  following  analyses  will  be  performed  on  Beale  AFB  samples: 


_ Analysis  Method _ 

VOC  -  Water  (601/602) 

VOC  -  Soil  (3010/3020) 

O&Cj  —  Water  and  Soil  (41 3.2) 

Petroleum  Hydrocarbons  —  Water  and  Soil  (413.1) 
Heavy  Metals  —  Water  and  Soil  (Series  200) 
Pesticides/Herbicide  —  Water  and  Soil  (509A  and  509B) 
Phenols  —  Water  (604) 

Phenols,  Total  —  Water  and  Soil  (420.1) 

B/N,A  Extractables  —  Water  and  Soil  (625) 

PCBs  -  Soil  (608) 

Exploratory  Scan  (USATHAMA) 

Lead  —  Water  and  Soil 
EP  Toxicity  —  Soil  (40  CFR,  Sub  C) 

Ignitability  —  Soil  (40  CFR,  Sub  C) 


The  methods  planned  for  these  analyses  are  briefly  outlined  on  Table  13-1. 
Table  13-2  shows  detection  limits,  holding  times  and  sample  volume  requirements. 
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TABLE  13-1.  Analytical  method  description. 


Pesticides 


(1) 


Herbicides^ 


Volatile  Organics 


(2) 


Heavy  Metals 


(3) 


Oil  and  Grease 


(3) 


EP  Toxicity 


(4) 


Petroleum 

Hydrocarbons'"5 


Method  509a.  Will  determine  those  compounds 
listed  in  the  specific  method.  Acurex  will 
extract  the  sample  by  sonication.  A  GC-ECD 
will  be  used  for  the  analysis. 

Method  509b.  Will  determine  those  compounds 
listed  in  the  specific  method.  Acurex  will 
extract  the  sample  by  sonication.  A  GC-ECD 
will  be  used  for  the  analysis. 

Methods  601/8010  and  602/8020.  Will 
determine  those  compounds  listed  in  the  speci¬ 
fic  methods.  Acurex  will  extract  the  samples 
by  Purge  and  Trap  for  each  analysis,  and  use  a 
GC-Hall  and  GC-PID  for  Methods  601/8010 
and  602/8020. 

Series  200  methods.  EPA-600/4-79-020. 
Acurex  will  determine  As,  Ba,  Cd,  Cr,  Pb,  Hg, 
Ag,  Se.  All  analyses  will  be  by  atomic  absorp¬ 
tion  spectrophotometry. 

EPA  Method  413.2.  Samples  will  be  extracted 
with  freon,  concentrated  and  the  oil  and 
grease  content  determined  by  infrared  spec¬ 
trophotometry.  A  Perkin-Elmer,  Model  299 
will  be  used  for  the  analysis.  Soil  samples  will 
be  extracted  prior  to  analysis  using  Method 
3550. 

Method  1310.  Samples  will  be  extracted  using 
the  prescribed  24-hour  period.  The  extract 
will  be  analyzed  for  the  8  metals  listed  in  the 
method,  namely,  As,  Ba,  Cd,  Cr,  Pb,  Hg,  Se, 
Ag.  This  method  is  described  in  SW-S46.  The 
metals  will  be  determined  by  atomic  absorp¬ 
tion  spectrophotometry. 

EPA  Method  418.1.  Similar  to  oil  and  grease 
analysis,  but  involves  a  step  to  remove  animal 
and  vegetable-derived  oils  and  fats.  Only 
petroleum  mineral  oil  and  greases  are  quanti¬ 
tated,  by  infrared  spectrophotometry.  Soil 
samples  will  be  extracted  prior  to  analysis 
using  Method  3550. 
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TABLE  13-1.  Continued. 


PCBs(2) 

EPA  Methods  608,  8080  (SW  846).  Will  deter¬ 
mine  polychlorinated  biphenols  in  soil  samples. 
Involves  solvent  extraction  by  sonication, 
removal  of  interferences  with  sodium  sulfate 
and  florisil,  and  analysis  of  concentrated 
extract  by  GC-ECD. 

Phenols^ 

EPA  Method  604.  Will  determine  phenol  and 
substituted  phenols  in  water,  using  liquid- 
liquid  acid  extraction  and  GC-F10. 

Total  Phenol^ 

EPA  Method  420.1.  Will  determine  total 
phenolic  content;  method  does  not  differen¬ 
tiate  between  different  substituted  phenols. 
Phenols  are  reacted  with  a  color-forming 
agent  and  quantitated  colorimetrically. 

Base/Neutral  and 

Acid  Extractables 

EPA  Method  625.  Will  identify  and  quantify  a 
number  of  organic  compounds  which  are  sol¬ 
vent  extracted  in  two  separate  fractions.  The 
compounds  are  separated  by  gas  chromatog¬ 
raphy  and  eluted  into  a  mass  spectrometer  for 
identification  and  quantitation  based  upon 
calibration  standard  response  factors.  Soil 
samples  will  be  extracted  by  sonication. 

General  Explosives 

Scan 

USATHAMA.  Will  determine  the  presence  of 
explosive  constituents  in  soil. 

(4) 

Ignitability 

Flash  point  test  will  determine  whether  a 
sample  is  classified  as  an  ignitable  waste  (F.P. 
<140°F). 

Standard  Methods  for  the  Examination  of  Water  and  Wastewater, 
American  Public  Health  Association,  1015  Fifteenth  Street  NW., 
Washington,  DC  20005,  15th  Edition. 

(2) 

Methods  for  Organic  Chemical  Analysis  of  Municipal  and  Industrial  Water, 
U.S.  EPA,  Federal  Register,  Vol.  29,  26  October  I98-. 

^Methods  for  Chemical  Analysis  of  Water  and  Wastes,  U.S.  EPA,  Environ¬ 
mental  Monitoring  and  Support  Laboratory,  Cincinnati  OH  45268,  EPA 
600/4-79-020. 

(4) 

Test  Methods  for  Evaluating  Solid  Waste,  U.S.  EPA,  Office  of  Solid  Waste 
Management  and  Emergency  Responses,  Washington,  DC  20460,  Duly  1982, 
2nd  Edition. 
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INSTALLATION  RESTORATION  PPOCPAN  PHA3E  2 
CONF-  PHAT I  ON/ QUANT  I  FI  CAT  I  ON  STAG..«U>  AEROUIRONHENT  INC 
MONROVIA  CA  P  BAUER  NAY  9?  AU-FR-96 - 5l7R£ 

FIET  F336-T-3  3 -P-4000 


F  :  24/4 


MICROCOPY  RESOLUTION  TEST  CHART 

NATIONAL  BUREAU  Of  STANDARDS- 1 963 -A 


TABLE  13-2.  Beale  AFB  analytical  summary. 


13.2  Laboratory  QA/QC  Procedures 


The  general  quality  assurance  program  for  the  Energy  and  Environmental 

Division  of  Acurex  has  been  presented  in  the  appendix  of  AeroVironment’s  original 

Air  Force  contract  proposal  under  the  title,  "Environmental  Quality  Assurance 

Program  Plan."  Details  specific  to  this  project  are  given  here.  The  guidelines  that 

1  2 

will  be  used  are  found  in  two  U.S.  EPA  source  documents  ’  .  By  applying  the 
QA/QC  guidelines  put  forward  in  these  two  documents,  laboratory  QA/QC  activi¬ 
ties  will  normally  include: 

Use  of  EPA-acceptable  sample  preparation  and  analytical  methods. 

Routine  calibration  of  laboratory  instruments  and  the  use  of  reference 
standards  as  necessary. 

Periodic  inspection,  maintenance  and  servicing  of  all  laboratory  instru¬ 
ments  and  equipment. 

Use  of  reference  standards  and  QC  samples  to  determine  the  accuracy 
and  precision  of  procedures,  instruments,  and  operators. 

Use  of  adequate  statistical  procedures  to  monitor  the  precision  and 
accuracy  of  the  data. 

A  continuous  review  of  the  results  to  identify  and  correct  problems. 
Documentation  of  the  performance  of  systems  and  operators. 


^U.S.  EPA  (1982):  Test  methods  for  evaluating  solid  waste.  Report  No.  SW  846, 
2nd  edition.  Office  of  Solid  Waste  and  Emergency  Response. 


^U.S.  EPA  (1979):  Handbook  for  analytical  quality  control  in  water  and  wastewater 
laboratories.  Report  No.  EPA-600/4-79-019,  Environmental  Monitoring  and 
Support  Laboratories,  Cincinnati,  Ohio. 
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Regular  participation  in  external  laboratory  evaluations. 


Use  of  acceptable  sample  identification  and,  as  necessary,  formal 
chain-of-custody  procedures  in  the  laboratory. 

Maintenance  and  storage  of  complete  records,  charts,  and  logs  of  all 
pertinent  laboratory  calibration,  analytical,  and  QC  activities  and  data. 

Presentation  of  all  data  outputs  in  their  prescribed  format. 

QC  activities  associated  with  individual  analyses  are  given  in  the  referenced 
documents.  In  general,  this  includes  analyzing  one  method  blank  per  sample  batch, 
with  a  minimum  frequency  of  one  per  twenty  samples.  In  addition,  one  duplicate 
sample  for  every  ten  will  be  run,  as  well  as  one  standard  (where  applicable)  per 
twenty  samples.  Also,  where  applicable  (e.g.  for  atomic  absorption  analysis  of 
lead,  cadmium,  etc.),  multi-point  calibrations  will  be  employed. 

For  gas  chromatographic  analyses  of  organics,  when  specified  analyte  con¬ 
centrations  exceed  the  detection  levels  identified  in  Appendix  B,  second  column 
confirmation  will  be  performed.  Results  will  not  be  reported  for  an  analyte  unless 
retention  times  on  both  columns  match. 

13.3  Data  Presentation 

Analytical  results  will  be  reported  to  the  Air  Force  as  part  of  the  final  report 
for  the  Phase  II,  Stage  I  activities.  We  will  include  the  analytical  results  and 
QA/QC  summaries  for  each  sample  batch  in  an  appendix  of  the  report.  QA/QC 
test  details  will  not  be  included  in  the  report,  but  will  be  available  for  review  as 
needed.  The  results  presented  to  AV  from  the  laboratory  will  be  reviewed  by  AV 
chemists  to  check  QA  results,  holding  times,  chain  of  custody,  etc.  to  ensure  that 
data  are  valid  before  they  are  used  in  the  data  analysis  and  conclusions  sections  of 
the  report. 
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The  data  from  the  laboratory  will  be  presented  in  two  forms  in  the  text  of 
the  report.  First,  AV  will  provide  a  tabular  summary  of  analytical  results  for  all 
soil,  water  and  ash  samples.  These  tables  will  be  arranged  according  to  sampling 
location  and  will  be  keyed  to  the  sample  codes  assigned  in  the  field.  Second,  we 
will  provide  a  graphical  presentation  of  results,  showing  trends  and/or  area 
distributions  with  graphs,  charts  or  figures.  Only  the  most  descriptive  results  will 
be  included  in  the  graphical  presentation,  eliminating  insignificant  results  to 
provide  an  easily  digestible  presentation. 

All  raw  analytical  data  will  be  retained  by  Acurex  for  a  period  of  1  year,  and 
will  be  available  to  USAF  at  any  time  within  this  period  upon  request. 


L 


1».  SITE  CLEAN-UP 


All  noncontaminated  bore  hole  cuttings  will  be  removed  and  the  general  area 
will  be  cleaned  following  the  completion  of  each  well  or  boring.  Cuttings 
suspected  of  being  hazardous  waste  (based  on  discoloration,  odor,  or  organic  vapor 
meter  readings)  will  be  containerized  in  clean  55-gallon  drums  with  removable  tops 
and  band  closures.  Suspected  hazardous  waste  will  be  sampled  and  analyzed  at  the 
lab  for  E.P.  toxicity  and  ignitability  to  determine  the  actual  hazard  and  disposal 
required.  Ultimate  disposal  of  material  determined  to  be  hazardous  will  be  through 
base  personnel. 
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15.  FELD  TEAM  ORGANIZATION  AND  RESPONSEEITES 


15.1  Organization 

AeroVironment  will  manage  and  be  present  for  all  aspects  of  the  field 
program  at  Beale  AFB.  AV  will  subcontract  Water  Development  Corporation  of 
Woodland,  California,  to  provide  drilling,  well  construction,  and  well  development 
assistance  to  this  task.  Water  Development  has  been  selected  by  AV  on  the  basis 
of  past  experience  and  competitive  price  bidding.  Acurex  Corporation  will  be 
subcontracted  to  provide  laboratory  analysis  of  soil,  water,  ash,  and  waste  samples. 
The  project  organization  is  shown  in  Figure  15-1. 

Douglas  Taylor  will  serve  as  project  manager.  Mr.  Taylor,  a  registered  civil 
engineer,  serves  as  a  project  manager  for  AeroVironment  on  hazardous  waste  and 
leaking  storage  tank  assessments.  He  has  extensive  experience  in  characteriza¬ 
tions  of  known  and  suspected  hazardous  waste  sites.  He  currently  provides 
technical  leadership  to  the  AV  hazardous  waste  field  team.  In  his  previous 
employment,  he  was  the  preliminary  assessment  group  leader  for  EPA's  Region  8 
field  investigation  team  contractor. 

The  drilling  and  well  installation  will  be  supervised  by  Timothy  O'Gara. 
Mr.  O'Gara  is  a  hydrogeologist  with  AV  and  served  as  the  field  geologist  for  AV's 
drilling  programs  at  Williams  AFB  (Phase  II,  Stage  I,  IRP)  and  Mather  AFB 
(Phase  II,  Stage  II,  IRP).  Mr.  O'Gara  has  previously  served  as  resident  geologist  at 
the  initial  closure  of  the  Stringfellow  Quarry  hazardous  waste  site.  He  also  has 
project  experience  with  water  well  design  for  domestic  drinking  water  supplies. 

Laboratory  interface,  data  validation  and  sample  tracking  oversight  will  be 
conducted  by  Christopher  Lovdahl.  Mr.  Lovhdahl  recently  joined  AeroVironment 
from  Cadillac  Motor  Company.  At  Cadillac  he  served  as  an  analytical  chemist 
utilizing  gas  chromatography,  GC/MS,  HPLC  and  other  equipment  for  water  and 
waste  analysis.  In  a  previous  position  at  Cadillac,  Mr.  Lovdahl  was  responsible  for 
plant-level  waste  management,  sampling  and  RCRA  compliance  at  three  manufac¬ 
turing  plants. 
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FIGURE  15-1.  Project  organization. 
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Sample  collection  will  be  monitored  by  Mr.  John  Miller.  Mr.  Miller  has 
extensive  background  in  designing  and  implementing  soil  sampling  programs  on 
drilling,  environmental  and  exploration  projects.  Prior  to  joining  AeroVironment, 
Mr.  Miller  served  as  a  geochemist  with  Anaconda  Minerals  Company  in  Denver. 
There  he  was  responsible  for  statistical  sampling  design,  QA/QC  and  laboratory 
interface  and  evaluation  of  the  movement  of  contaminants  through  saturated  and 
unsaturated  zones. 

1 5.2  Responsibilities 

As  project  manager,  Mr.  Taylor  will  be  responsible  for  all  aspects  of  the 
Phase  11,  Stage  I  survey  at  Beale  AFB.  He  will  manage  AV  personnel  throughout 
field  work  and  report  preparation.  He  will  also  administer  drilling  and  laboratory 
subcontracts  and  will  oversee  cost  and  schedule  compliance.  Mr.  Taylor  will  serve 
as  a  member  of  the  field  team  during  start-up  and  sampling. 

Mr.  O'Ciara  will  be  responsible  for  drilling,  soil  sampling  and  well  installa¬ 
tion/development.  He  will  direct  the  activities  of  the  drilling  crew,  select 
monitoring  well  design  and  log  all  geologic  samples  collected.  He  will  also  prepare 
report  sections  on  environmental  setting,  field  activities  and  hydrogeology. 
Mr.  O'Oara  will  also  serve  as  site  safety  officer. 

Mr.  Lovdahl  will  be  responsible  for  ensuring  that  appropriate  sampling 
methods  are  used  and  that  samples  are  properly  prepared  for  laboratory  analysis. 
After  field  work  is  completed,  he  will  provide  QA/QC  review  of  Acurex  analytical 
reports  and  provide  chemical  interpretation  of  sampling  results. 

Mr.  Miller  will  help  to  design  and  conduct  the  hand  sampling  program  for 
surface  soil.  He  will  also  be  responsible  for  the  soil  sample  collection  from 
augering  activities  and  will  ultimately  review  data  to  evaluate  subsurface  geo¬ 
chemical  conditions. 

The  basic  field  team  will  be  supplemented  by  AeroVironment  field  techni¬ 
cians  during  labor  intensive  activities  such  as  well  evacuation,  groundwater 
sampling  and  surface  soil/water  sample  collection. 
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15.3  Training 


AeroVironment's  field  crew  has  been  fully  trained  in  health  and  safety 
aspects  of  working  at  known  or  suspected  hazardous  waste  sites.  This  training 
included  eight  hours  each  of  basic  first  aid  and  cardiopulmonary  resuscitation  and  a 
minimum  of  eight  hours  of  site  safety,  protective  clothing  use  and  respiratory 
protection  with  air  purifying  respirators.  In  addition,  the  key  field  personnel  have 
had  an  additional  thirty-two  hours  of  training  in  sampling,  field  activities, 
hazardous  materials  handling,  instrument  operation  and  use  of  self-contained 
breathing  apparatus  (SCBA). 

Mr.  Taylor,  Mr.  O'Gara  and  Mr.  Lovdahl  have  all  worked  on  numerous  known 
or  suspected  hazardous  waste  sites.  Almost  all  of  their  field  experience  included 
collection  of  environmental  samples  from  water  and  soils  as  well  as  waste  samples. 
AV  provides  periodic  training  updates  for  field  personnel  both  in-house  and  at 
seminars.  Mr.  O'Hara  recently  completed  a  National  Water  Well  Association 
course  on  groundwater  sampling  methods. 

1 5A  Safety 

AeroVironment  has  prepared  a  site-specific  safety  plan  for  the  subject  field 
work.  This  plan  was  required  by  Air  Force  OEHL  and  by  AV's  corporate  health  and 
safety  (H&5)  program.  The  site  safety  officer  will  be  responsible  for  ensuring 
compliance  with  the  safety  plan.  The  site  safety  officer  will  also  make  sure  that 
subcontractor  personnel  are  properly  safety  trained  for  their  assigned  duties  and 
that  they  adhere  to  the  safety  plan. 

In  addition  to  completing  the  site  safety  plan,  AV’s  corporate  H3cS  program 
requires  that  employees  undergo  biological  monitoring.  Field  employees  are  given 
extensive  medical  examinations  to  check  that  they  are  healthy  enough  to  wear 
respiratory  protective  equipment  and  undergo  potential  stress  from  physical  and 
chemical  agents.  Monitoring  is  also  conducted  to  identify  potential  exposures  to 
hazardous  materials.  AV  has  an  emergency  medical  system  to  handle  injuries  or 
exposures  at  the  field  site. 
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Field  personnel  will  monitor  air  conditions  in  breathing  zones  throughout  the 
field  project.  Air  will  be  monitored  for  organic  vapors,  oxygen  deficiency  and 
explosive  gases.  The  organic  vapor  meter  will  be  used  to  monitor  volatile  organic 
contamination  in  soils,  measure  downhole  organic  vapors  during  drilling  and  to 
check  ambient  air  for  worker  safety.  The  following  action  levels  will  be  set  for 
work  at  Beale: 

Organic  Vapors: 

0-5  ppm  above  background:  normal  work 

5-50  ppm  above  background:  use  air  purifying  respirators 

>50  ppm  above  background:  use  SCBA 

>100  ppm  above  background:  stop  work  and  consult  with  company 
safety  and  base  personnel 

Oxygen  Content: 

19.5-25.0%:  work  is  okay 
<19.5%,  >25%:  no  work 

Explosimeter: 

<20%  L.E.L.:  work  is  okay 
>20%  L.E.L.:  no  work 

Field  workers  at  Beale  AFB  are  not  expected  to  need  respiratory  protection. 
After  reviewing  the  site  conditions,  hazards  from  mechanical  injury  associated 
with  drilling  and  working  in  rough  terrain  are  considered  to  be  more  probable  than 
chemical  exposure. 


15-5 


16.  SCHEDULE 


The  anticipated  schedule  for  Phase  II,  Stage  I  study  at  Beale  AFB  is  shown  in 
Figure  16-1.  The  schedule  shows  a  field  start  date  of  October  21,  1985.  Field 
work  for  the  winter  season  should  be  completed  by  the  end  of  the  calendar  year. 
Planning  has  been  done  to  try  to  complete  drilling  and  augering  in  difficult  access 
areas  during  the  initial  weeks  of  the  program.  We  will  attempt  to  minimize  the 
potential  delays  caused  by  the  rainy  season  which  typically  starts  in  mid- 
November. 

We  expect  a  six  week  field  drilling  effort  at  Beale  AFB.  An  additional  two 
weeks  will  be  required  to  collect  groundwater  samples  from  the  newly  completed 
wells.  Surface  water,  sediment  and  surface  soil  samples  will  be  collected  at  the 
same  time  as  other  field  activities  are  being  conducted.  The  second  round  of 
groundwater  samples  will  be  collected  in  June  of  1986,  and  should  take  about  two 
weeks  to  complete.  Sample  analyses  should  be  completed  six  weeks  after  receipt 
from  the  field.  AV  will  begin  intensive  report  preparation  when  the  first  round  of 
analytical  data  is  available  for  review  and  interpretation. 
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FICjURE  16-1.  Proposed  schedule  Beale  AFB. 
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Installation  Restoration  Program 
Phase  II  (Stage  1),  Beale  AFB,  CA 


I.  The  overall  objective  of  the  Phase  II  investigation  is  to  define  the 
magnitude,  extent,  direction,  and  rate  of  movement  of  identified 
contaminants  in  the  ground  water.  A  series  of  staged  field  investigations 
may  be  required  to  meet  this  objective.  The  contractor  shall  recommend  any 
additional  investigations  required  beyond  this  stage  including  an  estimate 
of  costs. 

The  purpose  of  this  task  is  to  undertake  a  field  investigation  at  Beale 
AFB  CA:  (1)  to  determine  the  presence  or  absence  of  environmental 
contamination  within  the  specified  areas  of  investigation;  (2)  if 
contamination  exists,  to  determine  the  potential  for  migration  of  these 
contaminants  in  the  various  environmental  media;  and  (3)  to  identify 
potential  environmental  consequences  and  health  risks  of  migrating 
pollutants  based  on  applicable  local,  state  and/or  federal  standards. 

The  Phase  I  IRP  report  (mailed  under  separate  cover)  incorporates  the 
background  and  description  of  the  sites  for  this  task. 

A.  The  contractor  shall  be  required  to  perform  the  following  general 
specifications  in  association  with  the  accomplishment  of  the  individual 
tasks  of  this  contract  unless  otherwise  identified  in  the  task  specific 
work: 


1.  Determine  the  aerial  extent  of  each  site  by  reviewing 
available  aerial  photos  of  the  base,  both  historical  and  the  most  recent 
panchromatic  and  infrared,  and  by  field  reconnaissance. 

2.  Inventory  all  wells  on  base  (active,  inactive,  abandoned)  and 
include  map  with  locations  in  an  appendix  of  report. 

3.  Permanently  mark  each  location  where  surface  water,  soil,  or 
sediment  samples  are  taken.  Record  and  document  the  location  on  a  project 
site  map. 


<*.  Wells  shall  be  completed  and  installed  as  follows: 

a.  Monitor  all  well  drilling  and  exploratory  borehole 
operations  with  a  photo-ionization  meter  or  equivalent  organic  vapor 
detection  device  to  identify  potential  generation  of  hazardous  and/or  toxic 
materials.  In  addition,  the  contractor  shall  monitor  drill  cuttings  for 
discoloration  and  odor.  During  drilling  operations,  if  soil  cuttings  are 
suspected  to  be  hazardous,  the  contractor  shall  containerize  them  in  new, 
unused  drums  and  test  them  for  EP  Toxicity  and  Ignitibility.  The  results  of 
these  tests  shall  be  included  in  boring  logs.  A  maximum  of  12  samples  shall 
be  collected  for  EP  Toxicity  and  Ignitibility  testing.  In  addition,  the 
contractor  shall  comply  with  all  applicable  EPA,  AFOSH,  OSHA,  State  and  any 
other  agencies  regulations/procedures  concerning  safety  during  drilling  and 
sampling  and  analysis  procedures.  If  required,  a  safety  plan  shall  be 
directly  filed  with  the  agencies. 


b.  Well  completion  shall  comply  with  U.S.  EPA  publication 
330/9-5 1-005,  NEIC  Manual  for  Ground  Water/Subsurface  Investigations  at 
Hazardous  Waste  Sites  and  State  of  California  requirements  for  monitoring 
well  installation.  Only  screw  type  joints  shall  be  used.  Clued  fittings 
are  not  permitted. 

c.  The  exact  location  and  number  of  monitor  wells,  borings 
and  augerings  for  each  site  shall  be  determined  in  the  field  by  the 
contractor  in  consultation  with  the  OEHL  project  manager.  The  approximate 
locations  and  recommended  number  and  depth  of  wells  (including  screening 
lengths),  borings  and  augerings  for  sites  under  investigation  are  given  in 
the  site  specific  section  of  the  task.  Honitor  wells  and  borings  at  all 
landfill  sites  shall  be  drilled  around  the  perimeter  and  outside  of  the 
landfill  areas. 

uUt  roUry 

d.  Drill  all  wells  using  ho  Mu-stem  auger  or  equivilent 
equipment.  With  the  hollow-stem  auger  method,  a  center  stem,  plug,  and  bit 
attached  to  the  stem  may  be  inserted  into  the  auger  for  use  while  drilling. 
This  will  prevent  material  from  entering  into  the  hollow  stem  of  the  auger. 
Collect  soil  or  core  samples  (using  split-spoon  or  shelby  tube  sampler  or  by 
collecting  continuous  core  from  surface  over  the  sampling  interval)  for 
stratigraphic  control  purposes  at  5-foot  intervals,  (unless  otherwise 
specified  in  site  specific  work).  Record  and  store  these  samples  for  one 
year.  Include  pilot  boring  log  and  well  completion  summaries  in  the  Final 
Report,  (as  specified  in  Item  VI  below). 

e.  Total  footage  of  all  wells  in  this  task  shall  not  exceed 
2600  linear  feet.  Drill  a  maximum  of  20  wells.  Maximum  depth  of  each  well 
shall  not  exceed  130  linear  feet.  After  identifying  the  saturated  zone,  a 
four-inch,  20-foot  long,  stainless  steel  screen  shall  be  emplaced  below  the 
water  table  surface  with  a  four-inch,  10-foot  long,  stainless  steel  casing 
above  the  screen.  The  remainder  of  the  well  shall  be  completed  with 
four-inch  diameter  low  carbon  steel  casing,  using  threaded  nonglued  fittings 
from  the  stainless  steel  casing  section  to  the  land  surface.  Total 
screening  for  all  wells  in  this  task  shall  not  exceed  «00  linear  feet.  The 
screen  shall  consist  of  four-inch  diameter,  stainless  steel.  Cap  the  screen 
at  the  bottom.  All  connections  shall  be  flush- joint  threaded. 

1)  Gravel  pack  the  annulus  of  the  screened  zone  with 
washed  and  bagged  rounded  sand  or  gravel  with  a  grain  size  distribution 
compatible  with  the  screen  and  formation.  Place  the  gravel  pack  from  the 
bottom  of  the  borehole  to  five  feet  above  the  tip  of  the  well  screen. 
Granulated  or  pelletized  bentonite  shall  be  tremied  above  the  gravel  pack  to 
a  thickness  of  feet.  Insure  the  bentonite  forms  a  complete  seal.  Pump 
grout  the  remainder  of  the  hole  to  land  surface  with  a  grout  mixture  of  6:1 
Type  1  Portland  cement  ("9"  sack  mixture)  and  bentonite  powder. 

2)  Complete  each  well  with  a  cap  and  locking  hasp  and 
clearly  number  each  well  with  an  exterior  paint  or  metal  die  stamp.  If  the 
base  determines  the  well  is  in  an  area  which  needs  protection,  install  three 
three-inch  diameter  steel  guard  post  radially  away  from  each  wellhead.  Each 
guard  post  shall  be  six  feet  in  total  length.  Recess  the  guard  post  two 
feet  into  the  ground  and  insure  they  are  removable.  Provide  a  locking 
mechanism  to  prevent  unauthorized  removal. 


3)  If  base  officials  determine  the  well  stick-up  is  a 
concern  in  an  area,  complete  the  well  flush  with  the  land  surface.  Cut  the 
well  casing  two  to  three  inches  below  land  surface.  Complete  the  flush  to 
ground  installation  by  cementing  a  east-iron  locking  lid  and  valve  box 
assembly  around  the  well.  Insure  that  free  drainage  is  maintained  within 
the  valve  box  to  prevent  infiltration  of  surface  water.  A  maximum  of  6 
wells  shall  be  considered  for  flush  land  surface  installation. 

f.  Following  completion  of  each  well,  the  well  shall  be 
developed  to  provide  maximum  yield  and  sand-free  conditions.  Development  of 
the  wells  shall  be  accomplished  using  a  submersible  pump,  except,  where 
insufficent  water  is  available  a  bailer  shall  be  used. 

g.  Determine  by  survey  the  elevations  of  all  newly  installed 
monitoring  wells  to  an  accuracy  of  4-0.05  feet  with  respect  to  a  base  bench 
mark.  Horizontally  locate  all  wells  to  an  accuracy  of  one  foot.  Record  the 
positions  on  both  project  and  site  maps.  Bench  marks  used  must  have  been 
previously  established  from  and  are  traceable  to  a  USCGS/USGS  survey  marker. 

h.  Measure  water  levels  at  all  monitoring  wells  as  feet 
below  the  ground  surface  or  below  the  top  of  the  casing  elevation  to  the 
nearest  0.01  foot.  Record  elevations  as  mean  sea  levels.  Measure  static 
water  levels  in  wells  using  an  electric  tape  prior  to  each  round  of  sampling 
and  at  the  time  of  well  development  after  the  water  level  has  stabilized.  A 
potentimetric  surface  map  shall  be  generated  each  time  static  water  levels 
are  collected. 

5.  Evaluate  available  techniques  for  well  abandonment  that  are 
applicable  to  the  type  of  monitoring  wells  and  geological  conditions  for 
Beale  AFB.  This  evaluation  shall  consider  that  these  wells  shall  be 
abandoned  at  some  future  date  after  the  study  objectives  have  been  met  and  * 
ther.e  is  no  longer  a  need  for  the  wells.  Provide  recommendations  for 
candidate  method(s)  or  technique(s)  to  apply,  including  relative  costs.  The 
actual  process  of  well  abandonment  is  not  a  part  of  this  study  or  Air  Force 
activities  at  this  time. 

6.  Drill  a  maximum  of  39  shallow  exploratory  borings  using 
hollow-stem  auger  or  equivalent  technique.  The  total  footage  of  the 
exploratory  borings  shall  not  exceed  620  linear  feet.  Each  exploratory 
boring  shall  not  exceed  15  linear  feet  unless  otherwise  specified  in  site 
specific  tasks.  Soil  samples  shall  be  collected  using  a  stainless  steel 
split-spoon  sampler  CASTM  Method  D-1536).  Soil  samples  shall  be  collected 
at  5-foot  intervals,  (unless  otherwise  specified  in  site  specific  tasks), 
and  at  any  major  soil  interface.  Two  soil  samples  per  borehole  shall  be 
collected  for  chemical  analysis,  unless  otherwise  specified  in  site  specific 
task.  All  remaining  soil  samples  from  each  borehole  shall  be  archived 
frozen  and  maintained  for  possible  future  analysis.  Soil  samples  shall  be 
maintained  for  the  duration  of  the  contract  effort.  Upon  completion  of 
operations  at  each  boring  grout  the  borehole  from  bottom  of  the  hole  to  the 
land  surface  in  order  to  prevent  downhole  contamination. 


7.  Sampling  and  analysis  shall  be  conducted  as  follows: 

a.  All  water  samples  (ground  water)  shall  be  analyzed  on 
site  by  the  contractor  for  pH,  temperature  and  specific  conductance. 

Sampling,  maximum  holding  time  and  perservation  of  samples  shall  strictly 
comply  with  the  following  references:  Standard  Methods  for  the 
Examination  of  Water  and  Wastewater,  15th  Ed.  (i960),  p.  35-S2:  ASTH. 

Section  11  Water  and  Environmental  Technology;  Methods  for  Organic 
Chemical  Analysis  of  Municipal  and  Industrial  Wastewater,  EPA  Manual 
600/A-79-020,  pp.  xiii  to  xix  (1979).  All  chemical  analyses  (water  and 
soil)  shall  meet  the  required  limits  of  detection  for  the  applicable  EPA 
method  identified  in  Attachment  2. 

b.  Purge  wells  prior  to  sampling.  Purging  shall  be  complete 
when  the  pH,  temperature,  specific  conductance,  color  and  the  odor  of  the 
discharge  are  noted  to  stabilize  and  at  least  three  well  volumes  have  beer, 
displaced.  Conduct  purging  operations  using  a  submersible  pump  and  all 
sampling  using  a  Teflon  bailer.  As  the  first  step  of  ground  water  sampling 
operations  at  each  well,  collect  static  water  level  measurements  to  an 
accuracy  of  0.01  feet  with  respect  to  an  established  surveyed  narked  point 
on  the  well  casing. 

c.  All  groundwater  and  surface  water  samples  shall  be 
collected  twice,  (ideally  once  in  the  wet  and  once  in  the  dry  season)  at  two 
different  synoptic  periods.  Soil  boring,  bottom  sediment  and  hand  auger 
samples  shall  be  collected  for  analysis  only  once  (at  first  synoptic  period). 

d.  Locations  where  surface  water  or  sediment  samples  are 
taken,  or  where  soil  exploratory  borings  are  drilled  shall  be  marked  with  a 
permanent  marker,  and  the  location  marked  on  a  project  map  of  the  site. 

e.  Field  data  collected  for  each  site  shall  be  plotted  and 
mapped.  The  nature,  magnitude,  and  potential  for  contaminant  flow  within 
each  zone  to  receiving  streams  and  groundwaters  shall  be  estimated.  Upon 
completion  of  the  sampling  and  analysis,  the  data  shall  be  tabulated  in  the 
next  RAO  Status  Report  as  specified  in  Item  VI  below.  All  raw  data  shall 
remain  in  the  lab  for  one  year,  and  will  be  provided  to  USAF  upon  request. 

f.  All  ground  water  samples  shall  be  split  in  the  field. 

One  set  of  samples  shall  be  analyzed  by  the  contractor  and  the  other  set  of 
samples  shall  be  delivered  inediately,  (the  same  collection  day),  to  the 
field  government  point  of  contact  (POC).  The  field  POC  will  select  10X  of 
the  split  samples  for  subsequent  shipment  and  analysis  and  deliver  them  to 
the  contractor  within  2*  hours  of  receipt.  The  contractor  shall  supply  all 
packing  and  shipping  materials  for  the  field  POC’s  use  in  packaging  the 
split  samples.  The  contractor  shall  accept  from  the  field  POC  the  packaged 


samples  for  immediate  shipment  (within  2“  hours)  for  analysis  through 
overnight  delivery  to: 


USA?  OEHL/SA 
Bldg  1U0 

Brooks  AFB  TX  78235-550’ 

The  samples  sent  to  the  USAF  OEHL/SA  shall  be  accompanied  by 
the  following  information: 

(1)  Purpose  of  sample  (analyte) 

(2)  Installation  name  (base) 

(3)  Sample  number  (on  containers) 

(U)  Source/location  of  sample 

(5)  Contract  Task  Numbers  and  Title  of  Project 

(6)  Method  of  collection  (bailer,  suction  pump, 
air-lift  pump  etc.) 

(7)  Volumes  removed  before  sample  taken 

(8)  Special  Conditions  (use  of  surrogate  standard, 
special  nonstandard  preservations,  etc.) 

(9)  Preservatives  used 

(10)  Date  and  time  of  sampling 

(11)  Sampler's  name 

Forward  this  information  with  each  sample  by  properly 
completing  an  AF  Form  2752  (copy  of  form  and  instruction  on  proper 
completion  mailed  under  separate  cover).  In  addition,  copies  of  field  logs 
documenting  sample  collection  should  accompany  the  samples. 

Maintain  chain-of -custody  records  for  all  samples,  field 
blanks,  and  quality  control  duplicates. 

e.  Second-column  confirmation  shall  be  required  tdien 
detection  limits  exceed  values  identified  in  Attachment  2,  for  EPA  Methods 
601,  602,  608,  8010,  8020  and  Standard  Methods  509A  and  509B.  Conduct 
second-column  confirmation  on  a  maximum  of  50%  of  the  samples  collected  for 
these  analyses. 


f.  Include  second  column  confirmation  results  in  the  report. 
These  shall  include  what  columns  were  used,  conditions,  and  the  two 
different  retention  times  for  major  components. 

g.  Analyte  an  additional  10%  of  all  samples,  for  each 
parameter  identified,  for  field  quality  control  purposes,  as  indicated  in 
Attachment  i.  Include  all  quality  control  procedures  and  data  in  final 
reports. 


h.  Summarize  sampling  methods  used,  detection  levels,  and 
holding  times  in  a  table  included  in  the  Appendix. 

i.  Internal  quality  control  procedures  and  data  (lab  blanks, 
lab  spikes,  and  lab  duplicates)  as  well  as  field  quality  control  data  shall 
be  included  in  the  draft  finals  reports. 

8.  Decontamination  Procedures: 

a.  All  sampling  equipment,  including  components  of  sampling 
interface,  shall  be  decontaminated  prior  to  use  between  samples,  and  between 
sampling  locations  to  avoid  cross-contamination.  Sampling  equipment  and 
interface  shall  be  thoroughly  washed  with  a  laboratory-grade  detergent 
followed  by  clean  water,  solvent  (methanol)  and  distilled  water  rinses. 
Sufficient  time  shall  be  allowed  for  the  solvent  to  evaporate  and  for  the 
equipment  to  dry  completely.  The  monofilament  line  or  steel  wire  used  to 
lower  bailers  into  the  well  shall  be  dedicated  to  each  well  or  discarded 
after  each  use.  The  calibrated  water  level  indicator  for  measuring  well 
volume  and  fluid  elevation  must  be  decontaminated  before  use  in  each  well. 

b.  The  drilling  rig  and  tools  shall  receive  thorough  initial 
cleaning  and  be  decontaminated  after  each  borehole.  As  a  minimum,  drill  bits 
shall  be  steam  cleaned  after  each  borehole  is  installed.  Drilling  shall 
proceed  from  the  "least”  to  the  "most”  contaminated  areas,  if  possible. 

9.  Conduct  a  literature  search  to  complement  the  Phase  I  report 
(mailed  under  separate  cover)  for  local  hydrogeologic  conditions.  Data 
generated  in  this  literature  search  shall  complement  Phase  I  Report  data 
such  that  the  following  list  will  be  complete.  This  list  of  data  shall  be 
utilized  by  the  contractor  to  pinpoint  well  locations,  sampling  points,  etc. 
In  addition,  this  data  shall  be  included  in  Appendix  D  of  the  Final  Report 
of  this  effort. 

a.  Topographic  data 

b.  Geologic  data 

(1)  Structure 

(2)  Stratigraphy 

(3)  Lithology 

c.  Hydrologic  data 

(i)  Location  of  existing  wells,  observation  holes  and 
springs  within  a  one-mile  radius  of  sites  to  be 
investigated 


(2) 


Groundwater  table  and  piezometric  contours 


(3)  Depth  to  water 
(U)  Quality  of  water 

(5)  Recharge,  discharge  and  contributing  areas 

d.  Data  on  existing  wells,  observation  holes,  and  springs 
within  a  one-aile  radius  of  sites  to  be  investigated 

(1)  Location,  depth,  diaaeter,  types  of  wells,  and  logs 

(2)  Static  and  puaping  water  level,  hydrographs,  yield, 
specific  capacity,  quality  of  water 

(3)  Present  and  projected  groundwater  developaient  and 

use 

(*)  Corrosion,  incrustation,  well  interference,  and 
slailar  operation  and  aaintenence  probleas 

(5)  Location,  type,  geologic  setting,  and  hydrographs 
of  springs 

(6)  Ob aeration  well  networks 

(7)  Existing  water  saapling  sites 

e.  Aquifer  data 

(1)  Type,  such  as  urconfined,  artesian,  or  perched 

(2)  Thickness,  depths,  and  foraational  designation 

(3)  Boundaries 

(A)  Transaissivity,  storativity,  and  peraeability 

(5)  Specific  retention 

(6)  discharge  and  recharge 

(7)  Ground  and  surface  water  relationships 

(8)  Aquifer  aodels 

f.  Cliaatic  data 

(U  Precipitation 
(2)  Evapotranspiration 


10.  All  well  drilling,  development,  purging,  and  sampling  methods 
must  conform  to  State  and  other  applicable  regulatory  agencies  requirements. 
Include  in  the  Appendix  the  names  of  all  approving  State  and  other 
regulatory  personnel  and  dates  that  they  accepted  drilling  techniques,  well 
development,  purging,  and  sampling  methods. 

11.  Plot  and  map  field  data  for  each  site.  Estimate  the  nature  of 
contamination  and  the  magnitude  and  potential  for  contaminant  flow  within 
each  site  to  receiving  streams  and  ground  waters.  Upon  completion  of  the 
sampling  and  analysis,  tabulate  the  data  in  the  next  RAD  Status  Report  (Atch 
1,  Sequence  i  as  specified  in  Item  VI). 

B.  The  following  are  the  site  specific  task  to  be  accomplished  in  this 
contract  effort:  (Attachment  1  identifies  site  components  and  samples  to  be 
collected.) 

1.  Site  1.  Discharge  Area  No.  i  (DA-1)  -  West  Drainage  Are 

a.  Install  one  ground  water  monitoring  well  according  to 
Section  I.  A.  *».  in  an  area  immediately  adjacent  to  the  site  in  a 

down grad lent  (southwesterly)  direction. 

b.  Collect  ground  water  samples  from  the  well  according  to 
Section  I. A. 7.  Analyze  each  ground  water  sample  for  the  analytes 
indicated  in  Table  i  under  DA-i. 

c.  Collect  one  surface  water,  bottom  sediment  and  two-foot 
hand  auger  core  sample  from  four  locations  along  the  unnamed  creek  into 
which  DA-i  discharges.  Take  three  sets  of  samples  downstream  of  the 
oil-boom  installed  by  base  personnel  and  one  set  within  the  oil-boom  to 
establish  a  "worst  case"  scenario.  One  sampling  point  shall  be  located 
where  the  unnamed  creek  crosses  the  base  boundary.  The  samples  shall  be 
analyzed  for  the  parameters  listed  in  Table  1  under  DA-i. 

d.  Also,  collect  one  groundwater  sample  from  each  of  the 
nine  Base  Production  Wells  according  to  Section  A. 7.  Analyze  each 
groundwater  sample  for  the  analytes  listed  in  Table  i  under  DA-i. 

2.  Site  2.  Injection  Well  No.  2,  (INJ-2). 

a.  Install  one  groundwater  monitoring  well  according  to 
Section  I. A.*.  Determine  the  exact  location  in  the  field,  but  generally 
locate  the  well  in  a  downgradient  direction  between  injection  wells  1  and  2. 

b.  Collect  groundwater  samples  from  the  new  and  existing 
monitoring  well.  Collect  samples  according  to  Section  I.A.7.,  and  analyze 
for  parameters  listed  in  Table  i  under  INJ  -  2. 

c.  Drill  four  exploratory  soil  borings  according  to  Section 
I. A. 6.  Place  one  boring  downgradient  and  in  close  proximity  to  each  of  the 
three  injection  wells.  Locate  one  boring  upgradient  from  the  injection 
wells  to  establish  background  conditions.  The  exact  location  of  the  borings 
shall  be  determined  in  the  field. 


d.  Select  two  of  the  four  soil  samples  collected  in  each 
exploratory  boring  for  a  maximum  of  eight  soil  samples,  and  analyze  the 
samples  for  the  paraameters  listed  in  Table  1  under  INJ  -  2. 

e.  Select  a  maximum  of  3  soil  samples  from  the  sampling 
intervals  at  groundwater  interfaces  collected  in  the  process  of  well 
installation,  and  analyze  the  samples  for  the  parameters  listed  in  Table  i 
under  INJ  -  2. 


f.  Collect  one  groundwater  sample  from  the  four  existing 
monitoring  wells  ground  the  photowaste  sludge  ponds  according  to  Section 
I.A.7.  Analyze  each  ground  water  sample  for  parameters  listed  in  Table  i 
under  INJ  -  1. 

3.  Site  3.  Fire  Protection  Training  Areas  No.  1  and  2  (FPTA  l  &  2) 

a.  Install  five  ground  water  monitoring  wells  according  to 
Section  I.A.*.  Determine  the  exact  location  in  the  field,  but  the  wells 
shall  eneircle  the  area  of  FDTA  1  &  2. 

b.  Collect  groundwater  samples  from  each  well  according  to 
Section  I.A.7.  Analyze  each  ground  water  sample  for  the  analytes  listed  in 
Table  1  under  FPTA  t  A  2. 

c.  Drill  eight  exploratory  soil  borings  according  to  Section 
I.A.6.  Place  three  borings  within  each  fire  training  area,  to  determine  the 
vertical  extent  of  soil  contamination.  Locate  one  boring  upgradient  from 
fire  training  area  to  establish  background  conditions  and  one  downgradient 
of  underground  storage  tanks.  The  exact  location  of  the  borings  shall  be 
determined  in  the  field. 

d.  Select  three  of  the  four  soil  samples  collected  in  each 

exploratory  boring  for  a  maximum  of  2*  soil  samples  from  the  borings  and 

analyze  them  for  the  parameters  listed  in  Table  i  under  FPTA  1  A  2. 

e.  Collect  two  bottom  sediment  samples  from  the  overflow 
pond  and  analyze  them  for  the  Mrameters  listed  in  Table  i  under  FPTA  i  &  2. 

f.  Collect  twoVore  samples  with  a  hand  auger  within  the 
overflow  collection  pit,  and  three  core  samples  from  downstream  locations 
within  the  drainage  ditch  receiving  drainage  from  overflow  collection  pit. 
The  core  samples  shall  be  subdivided  into  zero-one  and  one-two  foot 
intervals  for  a  total  of  ten  core  samples.  The  ten  core  sample  shall  be 
analyzed  for  parameters  listed  in  Table  1  under  FPTA  i  &  2. 

S.  Site  *».  Discharge  Area  No.  2  (DA-2)  -  Battery  Shop  Dry  Well 

a.  Install  one  ground  water  monitoring  well  according  to 

Section  I.A.*.  Determine  the  exact  location  in  the  field,  but  generally 
place  the  well  in  a  downgradient  direction  from  the  site. 


b.  Collect  groundwater  samples  from  the  well  according  to 
Section  l.A.7.  Analyze  each  groundwater  sample  for  the  analytes  listed  in 
Table  1. 

c.  Soil  samples  shall  be  collected  in  the  well  installation 
at  the^m*,  15.  20,  25  and  30  foot  intervals,  and  analyzed  for  the 
parameters  listed  in  Table  i  under  DA-2. 

d.  Drill  one  exploratory  soil  boring  to  30  linear  feet 
according  to  Section  I.  A.  6.  Determine  the  exact  location  in  the  field,  but 
generally  place  the  boring  in  an  upgradient  direction  from  dry  well. 

e.  Soil  samples  collected  in  the  exploratory  boring  at  10, 

15,  20,  25  ana  30  foot  intervals  shall  be  analyzed  for  the  parameters  listed 
in  table  1  under  DA-2. 

f.  Collect  one  surface  water  and  one  bottom  sediment  samples 
from  three  locations  adjacent  to  and  downstream  along  Hutchinson  Creek  which 
flows  next  to  the  landfill  and  one  location  adjacent  to  but  upstream  of 
landfill.  Bottom  sediment  samples  shall  be  collected  only  once  (total  four), 
and  surface  water  samples  shall  be  collected  twice  (total  eight),  once 
during  wet  seasonal  conditions  and  once  during  dry  seasonal  conditions. 
Analyze  surface  water  and  bottom  sediment  samples  for  the  parameters  listed 
in  Table  1. 


5.  Site  5.  Discharge  Area  No.  3  (DA-3)  -  SR-71  Shelter 

a.  Install  one  groundwater  monitoring  well  according  to 
Section  I.  A.*.  Determine  the  exact  location  in  the  field,  but  generally 
place  the  well  in  a  downgradient  direction  from  the  site. 

b.  Collect  ground  water  samples  from  the  well  according  to 
Section  I.A.7.  Analyze  each  ground  water  sample  for  the  analytes  listed  in 
Table  i  under  DA-3. 

c.  Drill  six  exploratory  soil  borings  according  to  Section 
I. A. 6.  Place  five  borings  at  locations  in  the  pad  runoff  area.  Locate  one 
boring  upgradient  from  the  pad  runoff  area  to  establish  background 
conditions.  The  exact  locations  of  the  borings  shall  be  determined  in  the 
field. 


d.  Monitor  boring  operations  with  a  photo-ionization  meter 
or  equivalent  organic  vapor  dector  to  identify  potential  generation  of 
vapors  or  gases.  Visually  inspect  soil  cutting  for  discoloration  and  note 
the  presence  of  any  odor  in  soil.  Results  shall  be  documented  in  boring 
logs. 


e.  Select  three  samples  from  each  exploratory  boring  for 
total  of  18  soil  samples  and  analyze  them  for  the  parameters  listed  in  Table 
1  under  DA -3. 


6.  Site  6.  Landfill  No 


2  (LF-2) 


a.  Install  four  groundwater  monitoring  wells  according 

to  Section  I.A.u.  Determines  the  exact  location  in  the  field,  but  generally 
place  one  monitoring  well  upgradient  of  the  site,  one  monitoring  well 
between  LF-2  and  LF-3,  and  two  monitoring  wells  downgradient  of  the  site. 

The  upgradient  well  shall  be  located  such  that  it  shall  serve  to  provide 
background  conditions  for  both  LF-2  and  LF-3. 

b.  Collect  groundwater  samples  from  each  well  according  to 
Section  I. A. 7.  Analyze  each  groundwater  sample  for  the  analytes  listed  in 
Table  1  under  LF-2. 

7.  Site  7.  Discharge  Area  No.  u  (DA-u)  -  Biological  Production  Site 

a.  Obtain  one-foot  hand  auger  core  samples  at  16  locations 
within  the  fields  used  for  disposal  of  incinerated  wheat  rust  material,  use 
the  16  core  samples  to  create  fcftu)  composite  samples.  Exact  location  of 
core  samples  shall  be  determined  in  the  field. 

b.  Aanlyze  the  four  composite  soil  samples  for  the 
parameters  listed  in  Table  1  under  DA-M. 

8.  Site  8.  Discharge  Area  Ho.  (DA-6)  -  J-57-  Test  Cell 

a.  Install  one  groundwater  monitoring  well  according  to 
Section  I. A. Determine  the  exact  location  in  the  field,  but  generally 
place  the  well  in  a  downgradient  direction  from  the  site. 

b.  Collect  groundwater  samples  from  the  well  according  to 
Section  I. A. 7.  Analyze  each  groundwater  sample  for  the  analytes  listed  in 
Table  1  under  DA-6. 


c.  Collect  one  two-foot  hand  auger  core  at  three  downstream 
locations  receiving  drainage  from  the  site  between  the  site  and  Reed's 
Creek.  These  cores  shall  be  subdivided  into  one-foot  segments  for  a  total 
of  six  core  segments  (zero-one  and  one-two  feet)  and  analyzed  for  the 
parameters  listed  in  Table  1  under  DA-6. 

9.  Site  9.  Discharge  Area  No.  9  (DA-9)  *  Entomology  Bldg  2560 

a.  Drill  three  exploratory  soil  borings  according  to  Section 
I. A. 6.  Place  two  borings  within  the  gravel  pad  and  overflow  area  and  locate 
one  boring  upgradient  from  the  gravel  pad  and  overflow  area  to  establish 
background  conditions.  The  exact  locations  of  the  borings  shall  be 
determined  in  the  field. 

b.  Select  six  soil  samples  from  the  borings  and  analyze  them 
for  the  parameters  listed  in  Table  1  under  DA-9. 


10.  Site  10.  Discharge  Area  No.  5  (DA-5)  -  J-58  Test  Cell 

a.  Install  one  groundwater  monitoring  well  according  to 
Section  i.A.«.  Determine  the  exact  location  in  the  field,  but  generally 
place  the  well  in  a  downgradient  direction  from  the  sote. 

b.  Collect  groundwater  samples  from  the  well  according  to 
Section  I. A. 7.  Analyze  each  groundwater  sample  for  the  annalyte  listed  in 
Table  1  under  DA-5. 


c.  Collect  four  two-foot  hand  auger  core  samples  one  each  at 
three  downstream  locations  within  the  ditch  receiveing  drainage  from  the 
site  and  one  upstream  location  to  establish  background  conditions  in  the 
ditch.  These  cores  shall  be  subdivided  into  one-foot  segments  and  analyzed 
for  the  parameters  listed  in  Table  1  under  DA-5. 

11.  Site  11.  Discharge  Area  No.  7  (DA-7)  -  AGE  Maintenance 

a.  Install  one  ground  water  mnitoring  well  according  to 
Section  I.A.U.  Determine  the  exact  location  in  the  field,  but  generally 
place  the  well  in  a  downgradient  direciton  from  the  site. 

b.  Collect  groundwater  samples  from  the  well  according  to 
Section  I. A. 7.  Analyze  each  groundwater  sample  for  the  parameters  listed  in 
Table  1  under  DA -7. 

c.  Drill  four  exploratory  soil  borings  aceordiong  to  Section 
I. A. 6.  Place  three  borings  in  the  gravel  pad  area  receiving  washdown  water 
from  the  AGE  maintenance  shops  and  locate  one  upgradient  boring  from  the 
gravel  bed  and  area  receiving  wash  down  water  to  establish  background 
conditions.  Exact  locations  of  the  boring  shall  be  determined  in  the  field. 

d.  Select  two  soil  Samples  from  ea^  exploratory  boring  for 
a  total  or  total  of  eight  samples  and  analyze  them  for  the  parameters  listed 
in  Tablel  unde'wc  DA-7. 

e.  Collect  one  two-foot  hand  auger  core  sample  at  four 
locations  within  the  drainage  ditch  receiving  drainage  from  the  AGEW 
Maintenance  Shops.  These  cores  shall  be  subdivided  into  one  foot  segmants 
(zero-one  and  one-two  feet)  for  a  total  of  eight  segments  and  analyzed  for 
the  parameters  listed  in  Table  1  under  DA-7. 

12.  Site  12.  Discharge  Area  No.  10  (DA-10)  -  Entomology  Bldg  «<*o 

a.  Drill  three  exploratory  soil  borings  according  to  Section 
I. A. 6.  Place  two  borings  within  the  gravel  pad  and  overflow  area  and  locate 
one  boring  upgradient  from  the  gravel  pad  and  overflow  area  to  establish 
background  conditions.  The  exact  locations  of  the  borings  shall  be 
determined  in  the  field. 


b.  Select  two  soil  samples  from  each  exploratory  boring  for 
a  total  of  6  samples  and  analyze  them  for  the  parameters  listed  in  Table  1 
and  DA-10. 


13.  Site  13.  Landfill  No.  1  (^LF-i ) 

a.  Perform  magnetometer  and  Ground  Penetrating  Radar  (GPR) 
surveys  in  the  area  of  Landfill  No.  1  and  the  covered  trenches  immediately 
west  of  the  landfill  to  further  define  the  site  and  locate  buried  drums  for 
later  investigations  if  warranted.  Conduct  the  survey  as  a  wide  grid 
survey . 


b.  Install  two  groundwater  monitoring  wells  according  to 
Section  I.A.tt.  Determine  the  exact  location  in  the  field,  but  generally 
place  the  wells  in  a  downgradient  direciton  from  the  site. 

c.  Collect  ground  water  samples  from  each  well  according  to 
Section  I. A. 7.  Analyze  each  groundwater  sample  for  the  analytes  specified 
in  Table  1  under  LF-1. 


m.  Site  iu.  Transformer  Drainage  Area  (DA-8). 

Collect  one  two-foot  long  hand  auger  cores  at  12  locations 
within  the  bermed  site.  Divide  the  cores  into  one-foot  intervals  (zero-one 
and  one-two  feet)  and  analyze  one  soil  sample  per  interval  per  core  (total 
i ?  12)  for  the  parameter?  listed  in  Table  1  under  DA-8. 

is  * 

15.  Site  15.  Landfill  No.  3  (LF-3) 

a.  Install  two  ground  water  monitoring  wells  according  to 
Section  I. A. a.  Determine  the  exact  location  in  the  field,  but  generally 
place  the  wells  in  a  downgradient  direction  from  the  site. 

b.  Collect  one  groundwater  samples  from  each  well  according 
to  Section  I. A. 7.  Analyze  each  groundwater  sample  for  the  analytes  listed 
in  Table  1  under  LF-3. 

16.  Site  16.  EE OD  Disposal  Area  (EEOD) 

Collect  three  surface  grab  soil  samples  from  the  scrap  metal 
disposal  trench  _..d  three  surface  grab  soil  samples  from  the  current 
ordinance  bum  pit.  Create  one  composite  soil  sample  from  the  three  grab 
samples  per  pit  for  a  total  of  two  composite  samples.  Analyze  each 
composite  sample  for  the  analytes  listed  in  Table  1  under  EEOD. 

17.  Site  17.  Best  Slough  (BS). 

a.  Drill  six  exploratory  soil  borings  according  to  Section 
I. A. 6.  Locate  five  borings  downgradient  but  in  close  proximity  to  existing 
trenches  to  determine  if  leachating  is  occurring  and  locate  one  boring 
upgradient  from  the  trenches  to  establish  background  conditions.  The  exact 
locations  of  the  borings  shall  be  determined  in  the  field. 


b.  Monitor  boring  operation  with  a  photo-ionization  meter  or 
equivalent  organic  vapor  detector  to  identify  potential  generation  of  vapors 
or  gases.  Visually  inspect  soil  cuttings  for  di  scloratior. .  Results  shall 
be  documented  on  boring  logs. 

c.  Collect  two  one-foot  long  hand  auger  soil  sample  from 
three  trenches  in  Best  Slough  and  analyze  the  six  soil  samples  for  the 
parameters  listed  in  Table  i  under  BS. 

d.  Select  two  soil  samples  from  each  exploratory  boring  for 
a  total  of  12  samples  and  analyze  for  parameters  listed  in  Table  1  under  BS. 

e.  Collect  one  surface  water  sample  from  near  by  stream  and 
analyze  for  the  parameters  listed  in  Table  1  under  BS. 

18.  Site  18.  Bulk  Fuel  Storage  Facility  (BFSr). 

a.  Drill  four  exploratory  soil  borings  according  to  Section 
I.A.6.,  with  following  exception,  the  boreholes  shall  be  drilled  to  a  depth 
of  20  feet  and  core  samples  collected  at  each  2.5  foot  interval.  Locate 
three  borings  downgradient  of  the  perimeter  fence  around  the  Bulk  Fuel 
Storage  Facility.  Locate  one  boring  upgradient  of  the  facility  to  establish 
background  conditions. 

b.  Monitor  boring  operation  with  a  photo-ionization  meter  or 
equivalent  organic  vapor  detector  to  identify  potential  generation  of  vaport 
or  gases.  Visually  inspect  soil  cuttings  for  discoloration  and  noter  the 
presence  of  any  fuel  odor  in  soil.  Results  shall  be  documented  in  the 
boring  logs. 


e.  Select  four  soil  samples  from  each  borehole  for  a  total 
of  16  soil  samples  and  analyze  for  parameters  listed  in  Table  1  under  BFSF. 

C.  Well  and  Borehole  Cleanup 

Remove  all  clean  well  and  borehole  drill  cuttings  to  municipal 
landfill  and  clear  the  general  area  following  the  completion  of  each  well 
and  boring.  Only  those  drill  cuttings  suspected  as  being  a  hazardous  waste 
(based  on  discoloration,  odor,  or  organic  vapor  detection  instrument)  shall 
be  properly  containerized  and  moved  to  locations  within  the  installation 
(according  to  local  civil  engineering  office  requirements)  by  the  contractor 
for  eventual  government  disposal.  The  suspected  hazardous  waste  shall  be 
tested  by  the  contractor  for  EP  Toxicity  (metals)  and  Ignitibility ,  and  EPA 
Method  8010  and  8020.  The  contractor  is  not  responsible  for  ultimate 
disposal  of  the  hazardous  drill  cuttings.  Disposal  will  be  conducted  by 
base  personnel. 


D.  Technical  Field  Operations  Plan 

1.  Develop  a  detailed  field  operations  plan  (Ateh  i  Sequence  7, 
as  specified  in  Item  VI  below)  based  upon  the  technical  requirements 
specified  ir.  this  task  description  for  the  proposed  work  effort.  Be 
explicit  with  regards  to  field  procedures.  Include,  but  do  not  limit  the 
plan  to,  field  decontamination  operations,  sampling  protocol,  QA/QC  field 
procedures,  field  schedule,  jttajr.  A  guideline  for  the  plan  is  provided  under 
a  separate  cover. 

£.  Health  and  Safety 

Comply  with  USAF,  OS HA,  EPA,  state  and  local  health  and  safety 
regulations  regarding  the  proposed  work  effort.  Use  EPA  guidelines  for 
designating  the  appropriate  levels  of  protection  at  study  sites.  Prepare  a 
written  Health  and  Safety  Plan  for  the  proposed  work  effort  and  coordinate 
it  directly  with  applicable  regulatory  agencies.  Provide  an  information 
copy  of  the  Health  and  Safety  Plan  to  the  USAF  OEHL  prior  to  coranencing 
field  operations  (i.e.,  drilling  and  sampling). 

F.  Data  Review 

1.  Tabulate  field  and  analytical  laboratory  results,  including 
field  and  laboratory  parameters  and  QA/QC  data,  and  incorporate  them  into 
the  monthly  RAD  Status  Reports.  Forward  them  to  the  USAF  OEHL  for  review  as 
soon  as  they  become  available  as  specified  in  Item  VI  below.  Field  and 
laboratory  parameters  shall  include  time  and  dates  for  sample  collection, 
extraction  and  analysis. 

2.  Upon  completion  of  each  round  of  all  analyses,  tabulate  and 
incorporate  all  results  into  an  Informal  Technical  Information  Report  (Atch 
1,  Seq  2  as  specified  in  Item  VI  below)  and  forward  the  report  to  USAF  OEHL 
for  review. 

3.  Data/results,  generated  throughout  this  undertaking, 
indicating  a  possibility  of  health  risk  (for  example,  contaminated  drinking 
water  aquifer)  shall  be  reported  immediately  via  telephone  to  the  USAF  OEHL 
Program  Manager. 

F.  Reporting 

1.  A  draft  report  delineating  all  findings  of  this  field 
investigation  shall  be  prepared  and  forwarded  to  the  USAF  OEHL  (as  specified 
in  Item  VI  below)  for  Air  Force  review  and  comment.  This  report  shall 
include  a  discussion  of  the  regional/site  specific  hydrogeology,  well  and 
boring  logs,  data  from  water  level  surveys,  groundwater  surface  and  gradient 
maps,  water  quality  and  soil  analysis  results,  available  geohydrologic 
cross  sections,  and  laboratory  and  field  quality  assurance/ qual ity  control 
information.  The  report  shall  follow  the  USAF  OEHL  supplied  format  (mailed 
under  separate  cover).  The  format  is  an  integral  part  of  this  delivery 
order. 

2.  The  results  section  of  the  report  shall  include  water  and  soil 
analyses  results,  field  quality  control  sample  data,  internal  laboratory 
control  data  (lab  blanks,  lab  spikes,  and  lab  duplicates),  and  laboratory 


quality  assurance  procedures.  Provide  second  column  confirmation  results 
and  include  which  columns  were  used,  the  conditions,  and  retention  times. 
Summarize  the  specific  collection  techniques,  analytical  method,  holding 
time,  and  limit  of  detection  for  each  analyte  (Standard  Methods,  EPA,  etc.). 

3.  The  recommendation  section  shall  address  each  site  and  list 
them  by  categories.  Category  I  shall  consist  of  sites  where  no  further 
action  (including  remedial  action)  is  required.  Data  for  these  sites  are 
considered  sufficient  to  rule  out  significant  public  health  or  environmental 
hazards.  Category  II  sites  are  those  requiring  additional  monitoring  or 
work  to  quantify  or  further  assess  the  extent  of  current  or  future 
contamination.  Category  III  sites  are  sites  that  will  require  remedial 
actions  (ready  for  IRP  Phase  IV  actions).  Recommendations  for  Category  III 
sites  shall  include  any  possible  influence  on  sites  in  Categories  I  and/or 
II  due  to  their  connection  to  the  same  hydrological  system.  Any  dependency 
between  sites  in  different  categories  shall  be  clearly  stated.  The 
contractor  shall  include  a  list  of  candidate  remedial  action  alternatives 
including  Long  Term  Monitoring  (LTM)  as  remedial  action  and  corresponding 
rationale,  that,  as  a  minimum,  should  be  considered  in  selecting  the 
remedial  action  for  a  given  site.  The  list  shall  encompass  alternatives 
that  could  potentially  attain  applicable  environmental  standards  or  criteria 
(state  action  levels).  For  contaminants  that  do  not  have  standards,  the 
contractor  may  use  EPA  recommended  safe  levels  for  non-carcinogens  (Health 
Advisory  or  Suggested-No-Adver se-Response  Levels)  and  target  levels  for 
carcinogens  (1  x  10~°  cancer  risk  level).  If  not  specifically  requested, 
comprehensive  cost  or  technical  analyses  of  alternatives  shall  not  be 
included.  However,  in  those  situations  where  field  survey  data  indicate 
immediate  corrective  action  is  necessary,  the  contractor  shall  present 
specific,  detailed  recommendations.  For  each  category  above,  the  contractor 
shall  summarize  the  results  of  field  data,  environmental  or  regulatory 
criteria,  or  other  pertinent  information  supporting  conclusions  and 
recommendations.  * 

*>.  For  those  sites  in  need  of  additional  Phase  II  effort, 
identify  specific  requirements,  if  any,  for  future  monitoring  needed  to 
determine  the  magnitude,  extent,  and  direction  of  movement  of  detected 
contaminants.  Identify  potential  environmental  consequences  of  discovered 
contamination,  where  known.  Provide  estimates  of  costs  by  line  items  for 
additional  investigations  beyond  this  stage  along  with  estimates  of  time 
required  to  accomplish  the  investigation.  Furnish  the  cost  data  in  a 
separately  bound  appendix  to  the  final  report. 

5.  Include  in  an  appendix  to  the  report  the  names  of  all  local 
and/or  state  and  other  regulatory  personnel  and  the  dates  they  approved  well 
drilling  techniques,  materials,  well  development,  purging,  and  sampling 
methods.  All  well  drilling,  development,  purging  and  sampling  must  conform 
to  State  and/or  other  regulatory  agencies  requirements. 


G.  Meetings 

The  contractor's  project  leader  shall  attend  three  meetings 
to  take  place  at  times  to  be  specified  by  the  USAF  OEHL.  The  meetings  shall 
take  place  at  Beale  AFB  for  a  duration  of  one  day  each. 

II.  SITE  LOCATION  AND  DATES: 

Beale  AFB  CA 
Date  to  be  established 

III.  BASE  SUPPORT: 

A.  The  Base  Point  of  Contact  (POC)  shall  receive  from  the  contractor 
the  split  samples  and  then  select  101  of  them,  package  them,  and  then 
deliver  them  back  to  the  contractor  within  24  hours  for  subsequent  overnight 
shipment  of  USAF  OEHL/SA  as  stated  in  paragraph  I. A. 6. 

B.  Base  personnel  shall  assign  the  disposal  points  within  the 
installation  of  all  hazardous  drill  cuttings  and  contaminated  groundwater. 


IV.  GOVERNMENT  FURNISHED  PROPERTY:  None 

V.  GOVERNMENT  POINTS  OF  CONTACT: 


1.  Capt  Hobart  W.  Bauer 
USAF  OEHL/TSS 
Brooks  AFB  TX  78235 
(512)  536-2158/2159 
AV  240-2158/2159 


3.  Colonel  Ronald  D.  Burnett 
HQ  SAC/SGPB 
Offutt  AFB  NE  68113 
(402 )  294-4651 
AV  271-4651 


VI.  In  addition  to  sequence  numbers  1,  5,  and  10  in  Attachment  1  to  the 
contract,  which  are  applicable  to  all  orders,  the  sequence  numbers  listed 
below  are  applicable  to  this  order.  Also  shown  are  data  applicable  to  this 
order. 


2.  MSgt  Bill  Priest 

USAF  Hospital  Beale/SGPB 
Beale  AFB  CA  95903 
(916)  634JTTSJL 
AV  368-2635 


Sequence  No. 

Block  10 

Block  11 

Block  12 

Block  13 

Block  14 

3  (1st  Round 

0/Time 

» 

» 

5 

of  analysis) 

3  (2nd  Round 

0/Time 

•• 

** 

5 

of  analysis) 

u- 

One/R 

13  Jun  86 

20  Jun  36 

31  Jun  86 

14 

Mthly 

A  Nov  85 

8  Nov  85 

2 

15 

Mthly 

A  Nov  85 

8  Nov  85 

•••» 

2 

*  Upon  completion  of  1st  round  of  analysis 

**  Upon  completion  of  2nd  round  of  analysis  and  before  submission  of  1st 
draft  report 

***  Two  draft  reports  (25  copies  each)  will  be  required.  After 

incorporating  Air  Force  comments  concerning  the  first  draft  report,  the 
contractor  shall  supply  the  USAF  OEHL  with  one  copy  of  the  second  draft 
report.  Upon  acceptance  of  the  second  draft,  the  USAF  OEHL  will  furnish 
a  distribution  list  for  the  remaining  2»  copies  of  the  second  draft. 

The  contractor  shall  supply  50  copies  plus  the  original  camera  ready 
copy  of  the  final  report. 

•••*  Monthly  thereafter 
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Attachment  i;  List  of  Sites 


#  of  Samples 
O 


i 


[ 

> 

\ 


Site  No. 
i 


2 


3 


Site  Descriptions  ar.d  Components 
Discharge  Area  No.  1  (DA-1)  -  West  Drainage  Area 


ground  water  (GW)  20 

surface  water  (SW)  8 

bottom  sediment  (BS)  A 

hand  auger  (HA)  a 

Injection  Well  No.  2  (INJ-2) 

ground  water  12 

soil  boring  (SB)  11 


Fire  Protection  Training  Areas  No.  1  and  2  (FPTA)  1  A  2) 


u 


5 


6 


7 


8 


i 


I 


9 


ground  water  10 

surface  water  2 

soil  boring  2A 

bottom  sediment  2 

hand  auger  1 0 

Discharge  Area  No.  2  (DA-2)  -  Battery  Shop  Dry  Well 

ground  water  2 

soil  boring  8 

Discharge  Area  No.  3  (DA-3)  -  52-71  Shelter 

ground  water  2 

soil  boring  18 

Landfill  No.  2  (LF-2) 

ground  water  8 

Discharge  Area  No.  A  (DA-A)  -  Biological  Production  Site 

hand  auger  a 

Discharge  Area  No.  6  (DA-6)  -  J57  Test  Cell 

ground  water  2 

hand  auger  6 

Discharge  Area  No.  9  (DA-9)  -  Entomology  Bldg  2560 

soil  boring  6 

Discharge  Area  No.  5  (DA-5)  -  J-58  Test  Cell 


ground  water 
hand  auger 


2 

8 


Attachment  i; 


Last  of  Sites 


Site  No. 
1 1 


12 


13 


iu 


15 


16 


17 


16 


#  of  Samples 


Site  Descriptions  ar.d  Components  (•) 

Discharge  Area  No.  7  (DA-7)  -  AGE  Naintar.enre 

ground  water  2 

soil  boring  8 

hand  auger  8 

Discharge  Area  No.  10  (DA-10)  -  Entomology  Bldg  <*«Q 

soil  boring  6 


Landfill  No.  1  (LF-D 

ground  water 
surface  water 
bottom  sediment 

Transformer  Drainage  Area  (DA-&) 


hand  auger  12 

Landfill  No.  3  (LF-3) 

ground  water  “ 

EEOD  Disposal  Area  (EEOD) 

surface  grab  (SG)  2 

Best  Slough  (BS) 

surface  water  2 

soil  boring  12 

hand  auger  6 

Bulk  Fuel  Storage  Facility  (BFSF) 

soil  boring  16 


a 

6 

3 


•Numbers  below  include  2  rounds  of  sampling  on  grou.idwaters  and  surface  waters,  and 
round  of  sampling  on  soils,  bottom  sediments  and  hand  auger  samples. 


Attachment  2 


Analytical  Parameters,  Parameters,  Methods  and  Required  Detection  Unit* 

(ug/L  Tor  water  -  ug/g  for  soil) 

Parameter  Method  _ Level  of  Detection 


Purgeable  Halocsrbons 

EPA  601  A  602 

a 

and  Aromatics 

Halogenated  and 

EPA  8010  A  8020 

b 

Aroawtlc  Volatile 

Organics 

Oil  and  Grease  (IR) 

EPA  Vi 3.2 

100 

Extraction 

EPA  3550 

Petroleum  Hydro¬ 

EPA  V18.1 

100 

carbons  (IR) 

Extraction 

EPA  3550 

Heavy  Metals 

e 

c 

Primary  (7) 

Pesticides  and 

Std  509  A.B 

d 

Herbicides 

PCBs 

EPA  608 

1.0 

Phenols 

EPA  60V 

e 

Phenol 

EPA  V20.1 

1 

Base/Neutrals  and 

EPA  625 

•• 

Acids 

General  Explosive 

USA7HAMA 

tee 

Scan 

EP  Toxicity  for 

V0  CFR,  Sub  C 

r 

Extraction  of  Metals 

261.2V 

tP  Ignitabllity 

V0  CFR,  b  C 

8 

261.21 

*Detection  limits  for 

Purgeable  Organics  shall  be  as 

specified  for  the 

compounds  by  EPA  Methods 

601-602.  Method:  Federal  Register,  Vol.  vs, 

2i 3.  PP  69«68-69«73. 

This  method  should  be  strictly 

followed  mcludim 

these  Items: 

Item  -  This  method  is  recommended  by  EPA  for  usy  only  by  experienced 

residue  analysts  or  under  the  close  supervision  of  such  qualified 
persons. 


Item  2.2  -  This  is  aost  important.  If  interferences  are  encountered,  (as 
in  early  peaks  such  as  vinyl  chloride),  the  method  provides  a 
secondary  chromatographic  column  that  will  be  helpful  in 
resolving  the  compounds  of  interest  from  interferences.  This 
must  be  done  in  the  case  of  vinly  chloride  and  so  noted  in  the 
analysis  report. 

Item  3.3,  7. 1-7. 3  -  These  secions  must  be  analyzed  within  the  recommended 
holding  times. 

Item  8.3  -  All  samples  must  be  analyzed  within  the  recommended  holding 
times.  This  must  be  followed  without  exception. 


If  analytes  analyse*  exceed  the  detection  limits  identified  below,  second 
column  confirmation  is  required : 


EPA  Method  6 CM  A  602 

Benzene 

Carbon 

Chloroform 

1,2  Dichloroethane 

Methylene  Chloride 

Tetrachloroethyler.e 

Toluene 

1,1, 1— Triehloroetnane 
Trichloroethylene 
Vinyl  Chloride 
Dichlorobenzene  isomers 
Any  other  organics 


Detection  Level  (ug/L) 

0.7 

«».0 

10 

0.1 

k. O 
#.0 

10 

10 

l. 0 

1.0 

Sum  greater  than  10 
10 


Retention  times  on  both  columns  must  match  before  reporting  positive  value. 
If  no  match,  it  will  be  considered  an  interference. 


If  questions  are  encountered  about  certain  contaminants,  you  may  be  asked  to 
snow  both  cnromatograms  used  to  rule  out  possible  interferences. 

bItema  specified  in  footnote  a  above  should  be  strictly  followed.  Detection 
limits  for  Purgeable  Organics  shall  be  as  specified  for  compounds  by  EPA 
Methods  8010/8020.  If  analytes  analyses  exceed  10  ug/g  in  soil,  second 
column  confirmation  is  required. 

C Primary  Heavy  Metals: 


Metal 


arsenic  (As) 
barium  (Ba) 
cadmium  (Cd) 
chromium  (Cr) 
lead  (Pb) 
mercury  (Hg) 
selenium  (Se) 
silver  (Ag) 


Level  of  Detection 


water  (ug/L) 
10 
200 
10 
20 
50 
1 

10 

10 


soil  (ug/g) 
1 

20 

1 

2 

5 

0. 1 
1 
1 


(ug/L-water,  ug/g-soil) 
_ Level  of  Detection 


^Pestirides/rierbindes 

Analyte 


Endrin  .02 

Lindane  .01 

Nethoxychlor  .20 

Toxophen  1 

2,4-0  .06 

2.4,5-TP  .06 

If  analytes  analyses  exneed  the  detention  limits  identified  below,  2nd 
column  confirmation  shall  be  required. 

Standard  Methods  509A  and  509B  Detention  Level  ug/L 


Lindane  4.0 
2,4-D  10.0 
2, 4,5-TP  Csilvcx)  10.0 
Any  other  pestmide  greater  than  10.0 


"Retention  times  on  both  columns  must  match  before  reporting  positive 
value.  If  no  match,  it  will  be  considered  and  interference." 

"If  questions  are  encountered  about  certain  contaminants,  you  may  be  asked 
to  show  both  chromatogram  used  to  rule  out  possible  interferences." 

e  Detection  limits  for  Phenols  shall  be  as  specified  by  EPA  Method  604. 

If  analytes  analyse*  exceed  the  detection  limits  identified  below,  second 
column  confirmation  is  required: 


Analyte 


2,4  Dimethyl  phenol 

Pentachlorophenol 

Phenol 


(ug/L  water) 
Detection  Limits 


"Retention  times  on  both  columns  must  match  before  reporting  positive 
value.  If  no  match,  it  will  be  considered  an  interference." 


"If  questions  are  encountered  about  certain  contaminants,  you  may  be  asked 
to  show  both  chromatogram  used  to  rule  out  possible  interferences." 

f 

Metals  ug/L  of  leaching  solution 


As 

Ba 

Cd 

Cr 

Pb 

Hg 

Se 

Ag 


10 

200 

10 

50 

20 

1 

10 

10 


gFind  if  sample  is  jgnitable  at  l*»Q  degrees  F.  or  below.  If 
hazardous  waste. 

*Ref:  EPA  Methods  for  Chemical  Analysis  of  Water  and  Wastes, 

EPA -600/ **-79-020. 

**Levels  of  detection  are  as  specified  by  EPA  Method  625. 
***Level  of  detection  are  as  specified  by  USATHAMA. 


APPENDIX  B 


Detection  Limits  and 
Second  Column  Confirmation 


A.  DETECTION  LIMITS 


The  following  are  detection  limits  for  the  specified  analytes: 


Primary  Heavy  Metals 


Level  of  Detection 

Metal _  Water  (ug/L)  Soil  (ug/g) 


Arsenic  (As) 

10 

1 

Barium  (Ba) 

200 

20 

Cadmium  (Cd) 

10 

1 

Chromium  (Cr) 

20 

2 

Lead  (Pb) 

50 

5 

Mercury  (Hg) 

1 

0.1 

Selenium  (Se) 

10 

1 

Silver  (Ag) 

10 

I 

E.P.  Toxicity 


Metal 


yg/L  of  Leaching  Solution 


As 

Ba 

Cd 

Cr 

Pb 

Hg 

Se 


10 
2  00 
10 
50 
20 
1 

10 

10 


Pesticides/Herbicides  — 
Standard  Methods  509A  and  509B 


yg/L-Water,  yg/g-Soil 

Analyte _  Level  of  Detection 


Endrin 

.02 

Lindane 

.01 

Methoxychlor 

.20 

Toxophen 

1 

2,4-D 

.06 

2,^,5-TP 

.06 

B-l 


B.  SECOND  COLUMN  CONFIRMATION 


If  sample  analyte  concentrations  exceed  the  detection  levels  identified  for 
the  specified  methods,  second  column  confirmation  will  be  performed: 


EPA  Method  601  and  602 


Detection  Level  (yg/L) 


Benzene 

Chloroform 

1,2  Dichloroethane 

Methylene  Chloride 

Tetrachloroethylene 

Toluene 

1,1,1  -T  richloroethane 
Trichloroethylene 
Vinyl  Chloride 
Dichlorobenzene  isomers 
Any  other  organics 


0.7 

10 

0.1 

4.0 

4.0 

10 

10 

1.0 

1.0 

Sum  greater  than  10 
10 


Pesticides/Herbicides 


Standard  Methods  509A  and  509B  Detection  Level  yg/L 


Lindane 

4.0 

2,4-D 

10.0 

2,4,5-TP  (silvex) 

10.0 

Any  other  pesticide  greater  than 

10.0 

Phenols  —  Method  604 


Analyte 


2,4  Dimethylphenol 

Pentachlorophenol 

Phenol 


(yg/L  Water) 
Detection  Limits 


400 

30 

1 


B-2 


